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f AN million different forces per minute— 
forces to disturb one’s equilibrium. 
Bumps, holes, rolls, undulations, concrete 
joints, pitted asphalt, crowned roads, 
curves, slow speeds, high speeds and 
combinations beyond compute. No ride 
pilot could possibly size up and cope with 
such an endless array of disturbers to his 
comfort and safety. 


The answer must be found in something 
which acts automatically—in something 
which is set by each force itself to oppose 
that very force. Then, and never until 
then, will men be able to ride in motor 
cars with complete comfort and safety 
and with complete relaxation of body 
and mind. 


In “GYRO” we will offer you a revelation. 
—Control resistance automatically, in- 
stantly and correctly set by the magni- 
tude of each disturbing force. 
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From time to time brake or clutch engineers ask 


us to send representatives to work with them 
in their own laboratories. If you require such a 
man, you need have no hesitation in calling in 
a Multibestos engineer. He will be both tech- 
nically minded and open-minded ... will keep 
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bility, contribute valuable suggestions. In short, 
he will translate your ideas into an improved 
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“Do-press-on,” not “Depression” 


Keynote for 1932 Sounded by President Scaife at Annual 
Meeting—More than 1000 Attend Student Session— 
The Week’s Business and Technical Sessions 


( ‘ ETTING off to a splendid start, with a well-attended 
I meeting of the Standards Committee, the interest and 
attendance of members at the Annual Meeting in Detroit, 
Jan. 26 to 29, held up to the very finish. Well over 1000 
were on hand at the Student Session, which was sponsored 


by the Detroit Section. 


Bendix Welcomes Scaife — 


Delegates-at-Large Elected 


<r THIS is the longest speech I ever 
made,” said President Vincent 
Bendix, as he opened the business ses- 
sion in Detroit on Monday evening, 
Jan. 25. Continuing, he stated that 
he was moved to say more than was 
his custom because he was so strongly 
impressed to see more than 1000 stu- 
dents at an S.A.E. session, especially 
at a business session. 

Speaking with cordial appreciation 
of the great ability and sterling char- 
acter of A. J. Scaife, President Bendix 
extended a warm welcome and best 
wishes to our President-Elect, who then 
took charge of the session. 

President-Elect Scaife announced the 
slate of Society Officers and Councilors 
for 1932 as printed elsewhere in this 
issue of THE JOURNAL. 

Chairman Arthur Boor, of the Stand- 
ards Committee, offered a report of 
the Committee that had _ previously 
been approved by the Committee and 
the Council. Unanimous approval of 
the report was voiced by the members 
when it was put to a vote. 

Reports of other Committees of the 
Society were read by title only, and 


President Scaife 
when he remarked 
blacklisted in favor of ‘“do-press-on.” This idea, which 
“carried” throughout the meeting, was particularly in evi 
dence in connection with the Get-Your-Man campaign which 


sounded the S.A.E. Keynote for 19382 
that the word “depression” must be 


opened with all guns firing. 


copies were made available for all who 
were interested. These reports are 
printed elsewhere in this issue of THE 
JOURNAL, 

Upon call by Mr. Scaife, members 
nominated T. L. Preble, J. F. Win- 
chester, P. J. Kent, H. A. Dawson, C. 
F. Oestermeyer and A. F. Coleman as 
delegates-at-large for the annual Nomi- 
nating Committee. As not more than 
one member could be chosen from a 
given Section, the name of Mr. Cole- 
man was withdrawn, and a vote was 
taken on the five remaining nominees. 
Orrel A. Parker and Arthur Boor, who 
were selected by Mr. Scaife as tellers, 
later announced the election of Messrs. 
Kent, Winchester and Dawson as the 
three delegates-at-large required by 
the Constitution. In accord with a 
motion, properly carried, Messrs. Preble 
and Oestermeyer were elected to serve 
as alternates. 

President-Elect Scaife made a few 
timely remarks to the effect that our 
engineers will play an important part 
in the recovery of business. He added 
that the word “depression” should be 
pronounced ‘“do-press-on.” 

The business session concluded, R. 
N. Janeway took the chair and con- 
ducted the most successful student 
session ever held by the Society. 
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Sections’ Get-Your-Man Work 
Enthusiastically Planned 


( PTIMISM and the “I will” spirit 

marked the preliminaries of the 
actual work of the Get-Your-Man cam- 
paign as they were vigorously launched 
during the Annual Meeting. Stirring 
addresses on the Society’s advantages 
were delivered by Minute Men at all 
sessions. At noon on Tuesday, 40 or 
more Section representatives met with 
Alex Taub, Membership Chairman, and 
told of their plans to get campaign af- 
fairs organized immediately so that the 
Section’s cooperation may be effectively 
felt at once. 

Nobody had a “sob story” to tell 
about tough times or difficulties that 
might be met. It was understood that 
any worthwhile enterprise includes the 
solution of individual problems as an 
essential element. However, our mem- 
bers embraced with enthusiasm the op- 
portunities to accomplish great things 
for the Society and for those individ- 
uals who may be fortunate enough to 
merit the S.A.E. stamp of approval. 

Forty men left the Get-Your-Man 
luncheon with determination. Hun- 
dreds of those who attended the tech- 
nical sessions expressed their firm in- 
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Poet a ad a ll eel la ell eal 


tention to Get 
Mr. 
Man slogan as a resolution on the part 
every member, not only to get a Alex 
good 
efforts vigorously and purposefully, re 
garding himself as an active unit in a 
broad 


‘> 
Standards Committee, with a quorum to 4500 Ib.; 
present, was 
Jan 
who 
in the order published in Section 3 of 
January issue of the S.A.E. Jour- 
NAL, 
submitted, with the exception of those 
noted as follows: 


nae! 


S.A.E. JOURNAL 





Their Men and more. ship increase and Society betterment. 
interpreted the Get-Your Among those who spoke at the ses- 
sions were R. R. Teetor, P. J. Kent, 

Taub, Walter C. Keys, N. G. 
Shidle, L. Clayton Hill, F. K. Glynn, 
B. J. Lemon, A. J. Scaife, W. B. Stout, 
H. L. Horning, J. E. Padgett and E. V. 
Rippingille 


Taub 
new member, but to continue his 
member- 


program of intensive 


Standards Committee Acts 


Approves Most of the Division Reports, Amends Others 


and Submits Them to Council and Members 


REGULAR meeting of the the 45-lb. pressure, the load was raised 
for 50-lb. pressure, to 5000 
for the 55-lb. pressure, to 5500 Ilb., 
and for the 60-lb. pressure, to 6000 Ib. 

In the report of the Aircraft-Engine 
Division on carbureter flanges, four 
corrections in the tables of dimensions 
were noted and the following flange 
thicknesses were added for all types 
of flange: 


convened in Detroit on Ib.;: 
25 ~—s bby Chairman A. Boor, 
received the reports of Divisions 


The reports were approved as 


The report of the Aircraft Division Stud Size Flange Thickness 
airplane landing-wheel tires was 1/4 5/16 
imended to include revised tire loads 5/16 3/8 
the 44 x 10-in. size as follows: For 3/8 Ll: 2 







Meetings Calendar 


Detroit—Feb. 15 
Bo Cadillac Hote Dinner 6:30 P.M 


National Meetings 


Motorboat Meeting—Feb. 18 


A.W.A. Clubhouse, 3 West 57th S , Indiana—Feb. 11 
New York City Hotel Severin, Indianapolis; Dinner 6:30 
In cooperation witl Vie tropotitan Se¢ n PN 
) | ( | = | e Oldheld. ¢ 
2\st National Aeronautic Meeting , ‘ ‘hs \l 
t I I ineel t n nee 
April 5 and 6 ( 
Hot Stat Detroit Also a paper by Herbert C. Snow. Vice 
In conjunction wit the Aeronautica President Auburn Automobile Co 
Chamber of Commerce of America 


Metropolitan—Feb. 18 


\.W.A. Clubhouse, 357 West 57th Street, 
New York City; Dinner 6:30 P.M 
Motorboat Meetin In cooperation wi 
Dinner 6:30 P.M the S 


February Section Meetings 
Baltimore—Feb. 11 


Emerson Hotel 


ciety 


Automotive ‘Trend n 1932 Austin M Hull Development and Modern Produc 
Wolt tion Motorboats Kenneth M. 
Canadian Smith, Managing Director, Horace F 
. lodge float é lane Co 
Royal York Hotel, Toronto, Ont.; Di Dodge Boat & Plan 
. . Motorboat Harbors ind Viarinas 
ner 6:30 P.M Richard R. Blytl 
J ; . ‘ < { ie i¢ 
Before th Birth of Niagara A. N i iia of Wistwents Cascen 
Be ntiey 
> Sutton, Jr 
Chicago—Feb. 2 
Hotel Sherman; Dinner 6:30 P.M.: En Milwaukee—Feb. 3 
tertainment Milwaukee Athletic Club: Dinner 6:30 


Vacuum Clutch Control—|! A. Bower, P.M.:; Entertainment 
Chief Engineer, and John Heiss, Dé Current 
velopment Engineer, Buick Motor Co. . 4 

Also a short talk by su 


) 
Burney 


Russian Automotive Topics 
Kanitz 
Motion pictures will be 


Dennistoun shown 


Cleveland—Feb. 15 
Dinner 6:30 P.M Hotel 


New England—Feb. 10 
Ke nmore, 


Cleveland Club; 


Boston; Dinner 6:30 


Power Braking for Passenger-Cars P.M. 
Howard K. Gandelot. Stewart-Warner Starting, Lighting and Ignition nm 3 
Corp Arthur, Engineer, Delco-Remy Corp. 
Pe ee 
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In the report of the Electrical. 
Equipment Division on storage bat- 
teries, the minimum capacity in am- 
pere-hours for motorcoach batteries 
was changed from the 8-hr. rate to the 
6-hr.-rate used in regular practice, and 
these ratings, together with the mini- 
mum-current ratings for 20 min., were 
changed as shown in the following 
table by agreement among the battery 
manufacturers and the Automotive 
Electrical Association: 


Minimum Minimum 


Capacity Current 
S.A.E. at 6-Hr. Rate for 20 Min. 
Battery No Amp. Hr. Amperes 
22 123 161 
23 176 230 
25 88 115 
26 106 138 
27 118 160 


In the report of the Gasoline-Engine 
Division on crankease drain-plugs, the 
recommendation was amended to in- 
clude a note to the effect that where 
the socket type of plugs is used the 
internal-wrench measurements _ shall 
conform to standard plugs. Another 
column showing these dimensions will 
be added to the table in the recommen 
dation. 

(Continued on p. 26) 








Spark-Plugs and Fuel-Pumps Sumner 
Howard 
Oregon—Feb. 10 
Multnomah Hotel, Portland: Dinner 
6:30 P.M 
Automobile Show Dinner 
The 1932 Sales Psychology—Prof. J. ] 


Brumbaugh, Oregon State Ce 


Philadelphia—Feb. 10 


Philadelphia Automobile Trades Assoc 
ation 

Trend of 1932 Automotive Design—Har 
old F Blanchard, Technical Editon 
Motor 


Pittsburgh—Feb. 2 


Fort Pitt Hotel: Dinner 6:30 P.M 
New-Car Design—Harold F. 
Te« hni al Editor Votor. 


Blanchard 


Southern California—Feb. 5 


Elks Club, Los Angeles; 
P.M.; Entertainment 
Alloy-Mill Practice otetter, 
Metallurgist, Pacific Coast Steel Co. 
Heat-Treatment of Alloy Steels—Richard 

Smith, General Metals Corp. 


Dinner 6:30 


Ceorge ( . 


St. Louis—Feb. 9 


Cylinder Reconditioning 


Syracuse—Feb. 9 
Hotel Syracuse 
Safeguarding America by Modern Meth 
ods—Hubert Walker, Chief Engineer, 


American LaFrance & Foamite Corp. 
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A Friendly Message to 
S. A. E. Members 


From President Scaife 


Fellow Members of the Society: 


~ 


N the threshold of another year we view with pride 
the achievements of the Society of Automotive 
Engineers. The fact that it is the largest organi- 

zation of its kind in the world, enjoying a unique prestige 
in the automotive industry, is due to the high type of its 
membership, to the skill and untiring efforts of its official 
staff, and to the loyal support of the members through 
the Sections. [he Society has won and held, through 
the years, an enviable reputation for achievement 


Technical men, as a rule, have fewer club and 
fraternal affiliations than men in any other vocation. This fact accounts in part for the 
outstanding accomplishments of the S. A. E., for automotive engineers have concentrated 
their time and effort on this one Society. Whatever the reasons for success may be, the Society 
of Automotive Engineers enjoys a high degree of loyalty from its members 


Considering how much the loyal support of individual members has contributed to the 
progress of the Society, it would be unfair to forget how much the Society contributes to the 
individual member. In addition to keeping him in constant touch with engineering advances 
and providin 


r 
a 


x the more routine services with which we are all familiar, membership in the 
Society is a definite recommendation of individual training and fitness for engineering possi- 


isset to any individual, and it might be pointed out that it is more so now than in normal times 


[he automotive industry has been through a period of readjustment, made necessary by 
business conditions. But during the past year the effect of technical innovations upon sales 
has proved in striking fashion that the public is more “engineering minded’ than it has been 
for along time. In the light of the industry's experience of 1931, there can be no doubt that 
the road back to normal volume will be charted first on the drawing-boards of the industry's 
engineering staff. It is a prospect that challenges the ability and ambition of every technical 
man and a prospect that should heighten his interest in the Society and its activities 


Looking ahead, the days are full of interest and opportunity for the automotive engineer 
Both he as an individual and his Society as a collective force for progress are needed to help 
solve the industry s problems. I urge you to regard your membership in the Society at this 
time as an obligation and to use your influence upon every eligible man of your acquaintance 
in the automotive and allied fields to affiliate himself with the Society. 


[n this way we can help most to make 1932 a year of progress for the industry, for the 
Society, and for ourselves. Let's go! 


Very sincerely, 


bilities in the automotive and allied industries. Membership in the Society, therefore, is an 


af Leaf 


President. 





































GET YOUR MAN iF 





ITH THE START of the new year the Society 
has initiated a six-months’ energetic concerted 


effort to bring personally to the attention of a 
greater number of engineers and their associates in 
the various fields of automotive engineering a better 
realization of the advantages that the Society offers 
them and the value of its work to the automotive indus- 
tries as a whole. 

The primary objects of this personally conducted 
campaign are to bring to the industries increased co- 
operative effort in the field of automotive engineering 
that will come through an augmented personnel that is 
engaged in research, designing, production, operation 
and maintenance of automotive equipment; more exten- 
sive interchange of valuable information; and the co- 
ordination, through the Society, of the interests of 
present and future leaders in the industries. 

Section officers and loyal individual members of the 
Society are confidently relied upon to personally a 
quaint their associates and friends who are not now 
members of the Society with the importance of the 
work it is doing for the advancement and further great 
success of the motor-vehicle, aeronautic, motorboat and 
allied industries, and with the value to the individual 
engineer in these fields of close acquaintanceship among 
and cooperation with their fellow workers through the 
organization that is devoted wholeheartedly to their 
interests. 

This unusual undertaking to bring into the Society 
a large number of men who are eligible for membership, 
but who perhaps have not had extended to them a suffi- 
ciently cordial invitation to participate in the sociability 
and serious work of the Society, is decidedly not a “high 
pressure-salesmanship” enterprise. It is a vigorous 
organized effort to make an intelligent presentation of 
the advantages of the Society to those discriminating 
persons in the automotive field who are qualified for 
membership It is being conducted upon a dignified 
basis that is entirely consistent with the Constitutional 
objects and principles of the S.A.E. 


Messages from Our Leaders 


In consonance with the purposes of this serious en- 
deavor, Past-President Bendix addressed a letter of 
greeting to S.A.E. Members in the January issue of 
THE JOURNAL emphasizing the success that has followed 
upon the generous cooperation of the officers, commit- 
tee men and other members and anticipated the further 
great achievements to be realized with growth in mem- 


Get-Your-Man 


Loyal Members To Compete in Augmenting 
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Awards Offered—Purposes 


bership that will result from active participation of all 
members in the present campaign. President A. J 
Scaife, in a message to the members, printed on p. 21 
of this issue of the S.A.E. JOURNAL, points out that 
membership is more of an asset to any individual now 
than in normal times; that the days ahead are full of 
invitation and opportunity; and that the collective force 
of the automotive engineers, exerted through the So- 
iety, is needed to help solve the industry’s problems. 
To this end he urges members to use their influence 
upon every eligible man of their acquaintance to affiliate 
himself with the Society. 

Herewith is reproduced a letter addressed to his fel- 
low-members by Alex Taub, Chairman of the Member 
ship Committee of the Society, calling on each of you 
to Get Your Man! . 

Worthwhile rewards are offered for those who make 
unusual efforts, as follows: 


Individual National Awards 


(1) To the member securing the largest total number of 
new members in the United States and abroad—Life 
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a Chairman, 


National Membership Committee. 
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- Hunt Starts: 


Society Membership—Individual and Group 


and Membership Advantages 


membership in the Society. Approximate cash value, 
$300. 

(2) To the member securing the second largest total num- 
ber of new members in the United States and abroad 
—Three years’ paid-up dues in the Society. Cash 
value, $60. 

(3) To the member securing the third largest total number 
of new members in the United States and abroad— 
Two years’ paid-up dues in the Society. Cash value, 
$40. 

(4) To the member securing the fourth largest total num- 
ber of new members in the United States and abroad 

—One year’s paid-up dues in the Society. Cash value, 
$20. 
To the next ten highest—S.A.E. Pins. 


Section Awards 
Individual: 

To the member in each Section securing the largest num- 
ber of new members in his Section territory—Suitable prize 
to the approximate value of $20. 

Section-Group Award: 

Each Section shall be assigned a quota of new members 
as determined by the Committee on Rules and Awards. 

A suitable award shall be made to the Section securing 
the highest percentage of its quota of new members. 

NOTE.— At the discretion of the Council, the recipient of 
any membership award, if he desires, may have a suitable 
present of equivalent cash value substituted for the mem- 
bership award. 


Rules Governing the Campaign 


Time: Only applications mailed and postmarked between 
midnight, Jan. 31, and midnight, July 30, 1932, will be con- 
sidered as part of this campaign. 

Definition of a Member—for the purpose of determining 
the award: 

For the purpose of this campaign a new member is de- 
fined as 


(1) One whose application has been received during the 
allotted time, who has been duly elected and who has 
qualified by payment of his initiation fees and dues 
within three months after election. 

(2) A former member of the Society who applies for rein- 
statement, is reinstated and pays within three months 
of reinstatement initiation fees and dues as deter- 
mined by the Council when reinstatement is made 

(3) A man who has previously applied for membership, 
who has been elected but has failed to pay his initia- 
tion fees and dues, who applies for reapproval of his 
election and qualifies by the payment of initiation 
fees and dues within three months after such re- 
approval. 


Applications for new members for the purpose of this 
contest must be on the special application form bearing the 
name of the member responsible for it. 

Applications containing statements of education and ex- 
perience which cannot be verified shall automatically be 
dropped from further consideration. lean ; 

The regular procedure on references, eligibility, grading 
and acceptance shall apply to all Get-Your-Man applications. 

Applications received on regular white application forms 
in the regular course of business shall not be considered in 
determining awards. 
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Suggestions to Members 


Be sure that the special application blank bears your 
name as sponsor for each applicant secured by you so 
that you and your Section shall receive proper credit. 

Requirements for the various grades of membership 
are printed on the application blanks. 

When discussing the advantages of membership with 
friends and acquaintances, the use of copies of the 
S.A.E. JOURNAL, TRANSACTIONS, HANDBOOK OF STAND- 
ARDS and S.A.E. ROSTER OF MEMBERS will be found very 
effective. 

Address communications regarding the Get-Your- 
Man Campaign to the Society of Automotive Engineers, 
29 West 39th Street, New York City. Members in 
Section territories can establish local contact with their 
Section officers. 

Lose no time in starting to Get Your Man. Be a 
Mountie and stick to the trail. 


Watch “The Journal” for Campaign News 


Watch the successive issues of the S.A.E. JoURNAL 
for enlivening news of the progress of the hunt. There 
is going to be plenty of inter-Section and individual 
member competition, and interest and enthusiasm will 
increase with each month’s closer approach to the finish. 


Reminders of Membership Advantages 


Bear in mind the following advantages of membership 
when discussing the subject with a prospective appli- 
cant: 


S.A.E. JOURNAL.—The Society’s monthly publication, 
official technical magazine of the industry in which leading 
automotive engineers of the world contribute authoritative 
and up-to-the-minute engineering articles on automotive de- 
velopments. News, reviews and reports that reflect the 
state of the art. (Included in annual dues.) 

S.A.E. TRANSACTIONS.—Bound volumes of a “post-grad- 
uate course of automotive engineering,” including outstand- 
ing engineering papers for reference. (Included in annual 
dues on request.) 

MEMBERSHIP ROSTER.—A Who’s Who of automotive 
engineering, giving the names and addresses of Society 
members, with company listings and committee personnel. 
(Included in annual dues on request.) 

S.A.E. STANDARDS HANDBOOK.—A _ standards “bible,” 
indispensable to designers, in which dimensional stand- 
ards and recommended practices and material specifica- 
tions of the automotive industries are combined with a 

(Concluded on page 47) 


















































































Heat-Treating Definitions Revised 


The reports of the Iron and Steel 
Division were approved as published in 
THE JOURNAL for January. A supple- 
mentary report by the Joint Commit- 
tee of the Society, the American So- 
ciety for Testing Materials and the 
American Society for Steel Treaters 
was also presented and approved in 
revision of the present Definitions of 
Terms Relating to Heat-Treatment 
Operations, pp. 470 to 472 of the 1931 
S.A.E. HANpDBOOK. These _ revisions 
include a few changes in and some re- 
arrangement of the present definitions 
and the addition of the following defi- 
nition for nitriding: 


Nitriding Adding nitrogen in iron base 
alloys by heating the metal in contact with 
ammonia gas or other suitable nitrogenous 
material 

Vote Nitriding is conducted at a tem 
perature below the iron-carbon critical-tem 
perature range and produces surface hard 
ening of metal without quenching. 

Two supplementary reports were 
submitted by the Lighting Division. 
One was in revision of the present 
S.A.E. Recommended Practice for Lab 
oratory Tests of Reflex Reflectors for 
Motor-Vehicles, omitting provision for 
the use of these reflectors in lieu of 
self-illuminating tail-lamps and recom- 
mending other less important changes 
to bring the specification into uni 
formity with those also adopted by the 
Illuminating Engineering Society. The 
second report recommended principally 
eliminating the G-8 incandescent lamps 
from the S.A.E. Standard, providing 
for the use of 32-cp. focusing type 
lamps, and adding 21-32 and 32-32 
double-filament lamps. These reports 
were approved. 

Free-Wheeling Lubricant Report With- 
drawn 

In presenting the report of the Lu- 
bricants Division, Chairman E. W. 
Upham stated that, subsequent to the 
meeting of the Lubricants Division and 
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the A.S.T.M. Subcommittee XXVII in 
New York City on Nov. 23, at which 
the original free-wheeling lubricant 
classification was proposed, a modified 
classification had been prepared by 
representatives of those voting in the 
majority and the minority at the New 
York City meeting. He reported that 
this modified classification had been re 
viewed at a joint meeting in the city 
of Washington of the Lubricants Divi- 
sion, A.S.T.M. Committee D2 on Petro- 
leum Products and A.P.I Committee on 
Methods of Testing and Specifications 
on Jan. 22, which approved the pro- 
posals that the modified classification 
be published for information in this 
issue of the S.A.E. JOURNAL (see p. 49) 
and that the report published in the 
January issue be withdrawn by the 


Division at the Standards Committee 


meeting for further study and, if pos- 
sible, the submission of a definite clas- 
ification for free-wheeling lubricants 
at the June meeting of the Society for 
adoption as recommended practice. 


Tire and Rim Report Referred Back to 


Division 


The report of the Tire and Rim Divi 
sion was, upon request, referred back 
to the Division for further considera- 
tion because of additional revisions now 
being considered in the standard for 
balloon tire and rim sizes shown on p. 
104 of the S.A.E. HANDBOOK. 

The reports of the Divisions and the 
action taken on them by the Standards 
Committee were referred to the Coun 
cil of the Society by Chairman Boor, 
the Council approving the reports and 
ordering them submitted to the gen 
eral business meeting of the Society on 
Monday evening. Chairman Boor ac 
cordingly reported the action of the 
Standards Committee and Council at 
the business session, which approved 
them for publication in the 1932 S.A.E. 
HANDBOOK. 

The meeting was attended by 36 
members of the Standards Committee 


and 32 guests. 


Wheel-Alignment Session Is Lively 


Report of Subcommittee Shows Variations in Design and 


Errors in 


‘| IVELY SESSION” was the com- 
4 ment often repeated among the 
groups that gathered in the corridors 
following the Front-Wheel-Alignment 
Session, which drew a record attend- 
ance on Monday afternoon and con- 
tinued, by popular demand, a half-hour 
over the scheduled time. The post-ses- 
sion gatherings which lingered for fur- 
ther informal discussion were in them- 
selves evidence of the interest aroused 
under the chairmanship of E W. Sea- 
holm, Cadillac chief engineer. 


Assembly 


So-called center-point steering was 
attacked in a geometrical analysis con- 
tained in an unsigned paper that was 
read by Walter C. Keys. The author 
challenged anyone to tell the real rea- 
son for camber, and said that inclina- 
tion of the steering pivot and/or the 
wheel to make them intersect at the 
ground does not eliminate road kick, 
because the wheel and axle are not a 
rigid unit and the kick really is shifted 
to the axle at the center of the wheel. 
Application of front-wheel brakes pre- 
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sumably may upset that condition. The 
author concludes that camber should be 
not over 1 deg., toe-in not over %-in., 
and caster between 1 and 2 deg. t 
stabilize and counteract the negative 
caster effect of the rolling of the tire 


Alignment Service Work Discussed 


Charles P. Grimes’ paper on Front 
End Engineering was read in his ab 
sence by C. D. Hartner, of the General 
Motors Proving Ground. In it he dis 
cussed briefly the relation of front-end 
engineering to field service work and 
indicated an unsatisfactory state of 
knowledge of such engineering and of 





PRoF. J. M. NICKELSEN 


Who Reported on the W ork 
and Conclusions of the Front 
Wheel-Alignment Researcl 


Subcommittee 


the action of front wheels under differ 
ent conditions of tire inflation. 

Toe-in of the front wheels and its 
measurement with a stick were con- 
demned as of absolutely no value, and 
Mr. Grimes commented at some length 
on the accuracy of his own alignment 
machine in checking the scrubbing ac 
tion on both front and rear tires. 

Although a score of chief engineers 
have absolutely condemned the practice 
of hot-bending axles and axle parts 
under any conditions, and many frown 
upon cold-bending. Mr. Grimes said 
that many skilled technicians straighten 
rifle barrels by hand and straighten 
front axles to make the cars steer 
straight. A need exists in every city 
for a good axle technician, he said, but 
he may starve because of the general 
lack of understanding of the impor- 
tance of front-end service work. 


Work and Conclusions of Subcommittee 


In reporting on the work of the 
Front-Wheel-Alignment Subcommittee 
of the Research Committee of the So- 
ciety and giving its conclusions, Prof. 
J. M. Nickelsen, a member of the Sub- 
committee, told of the checking of auto- 
mobiles at the General Motors Proving 
Ground both when the cars were new 






and after driving at intervals of 5000 
to 20,000 miles. Such instruments as 
were available for the purpose were 
used and were modified and improved 


until satisfactory readings could be 
obtained. 


Engineering specifications were ob- 
tainable on 71 cars, and data on how 
these checked as the cars were received 
from the manufacturers were given by 
Professor Nickelsen on caster angle, 
steering-knuckle-pivot angle, camber 
angle and toe-in. Changes that oc- 
curred in these items were also given. 

As a result of the data accumulated, 
five general conclusions were drawn up 
and submitted to the Subcommittee. 
These were that (a@) more than one- 
half of the cars did not meet the manu- 
facturers’ specifications for toe-in and 
camber, caster and _ steering-knuckle- 
pivot angles; (b) much of the equip- 
ment for measuring these is still far 
from satisfactory; (c) heating and/or 
bending axle parts for readjustment 
are likely to do more harm than good, 
and damaged or defective parts should 
be replaced; (d) no single set of speci- 
fications can be drawn for general ap- 
plication to cars of all makes; and (e) 
the manufacturer should be responsible 
for coordinating methods of measuring 
and correcting alignment in the field 
with those used in his engineering in- 
spection departments and should con- 
sider training his field representatives 
in the correct application of the 
methods. 


Points Checked by Questionnaire 


As members of the Subcommittee did 
not unanimously approve Items (c) 
and (d), letters asking their opinions 
regarding hot and cold bending were 
sent to automotive engineers, and as a 
result of the replies received, Item (c) 
was revised so as to condemn the prac- 
tice of heating and question that of 
cold bending and straightening axles 
and steering parts. The Subcommittee 
agreed that cold bending of a part dis- 
torted more than 5 deg. should not be 
attempted and all parts bent cold 
should be carefully examined for cracks 
after bending. 

A majority of the Subcommittee 
were of opinion with regard to Item 
(d) that it would be outside the prov- 
ince of the Subcommittee to make a 
recommendation regarding standard 
specifications. 

With reference to Item (e) the opin- 
ion is that manufacturers should give 
their field representatives more com- 
plete information on the alignment of 
their vehicles and recommend suitable 
equipment for aligning the cars. It is 
further believed that urgent need ex- 
ists for supplying service stations with 
alignment-specification data on all cars 
produced, and that these data should 
be supplied to trade journals for publi- 
cation. 

Professor Nickelsen’s report was 
given in abstract form and was supple- 
mented by alignment-specification data 
on 31 makes of 1931 cars and by micro- 
graphs showing the difference between 
properly and improperly heat-treated 
specimens of steel. 


Say Toe-In Causes Wear 


Lengthy and heated discussion fol- 
lowed the reading of these three papers, 


discussers representing the tire indus- 
try, wheel-alignment service and chas- 
sis engineers. Dr. B. J. Lemon, of the 
United States Rubber Co., sketched 
briefly the history of the Front-Wheel- 
Alignment Research Subcommittee. J. 
W. Sheilds, of the Firestone Tire & 
Rubber Co., said that, as far as tire 
wear is concerned, the ideal condition 
would be to have the wheels set per- 
fectly straight, with no camber and 
without toe-in when running under load 
at normal speed, this condition being 
entirely different from having no cam- 
ber or toe-in when in a static position. 
G. M. Sprowls, of the Goodyear Tire & 
Rubber Co., reported briefly on the re- 
sults of tests made by his company on 
three groups of 15 cars each having 
cambers of 0, 2 and 4 deg., respectively, 
and each group being tested in turn 
with toe-in from 0 to 7/16 in. The 
least tread wear was shown with no 
camber and 0 to 1/16-in. toe-in, with 
a 15-per-cent increase for no camber 
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and 3/16 to %-in. toe-in. It was con- 
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cluded that toe-in is a most important 
factor in tire wear. 

A number of the discussers were 
manufacturers or users of wheel-align- 
ment apparatus. A characteristic ex- 
pression from them was given by A. R. 
Platt, a service man from Pittsburgh, 
who said that it is necessary to supply 
the service man with some instrument 
that will eliminate his guess as to how 
ivuch toe-in the car should have. With- 
out that, he probably will set the toe-in 
as near to \% in. as he can, regardless 
of the camber and caster angles. 

Other discussers were J. F. 
E. A. Feragen, G. E. Weaver and 
W. S. Martin, all interested in the 
manufacture of service equipment; and 
Teddy Ongaro, service man. Engineers 
were represented in the discussion by 
T. P. Chase, L. K. Snell, L. V. Cram, 
Edgar Shay, M. C. Horine and Joseph 
Geschelin. J. F. Winchester, who may 
be said to represent both service and 
engineering, said that the work of the 
Subcommittee should be continued. 


Duby, 


Huge Student Session Enthralled 


Horning Emphasizes Importance of Details and Hobbies 


—Dr. Thomas Demonstrates Electrons 


TRIBUTE to the foresight and 
4 energy of the officers of the De- 
troit Section, more than 1000 members, 
enrolled students and student guests 
of the Society crowded into the grand 
ballroom of the Book-Cadillac for the 
Student Session the first evening of 
the meeting. Introduced by President- 
Elect Scaife, R. N. Janeway, as Chair- 
man, introduced Alex Taub, who, on 
behalf of the Detroit Section, as its 
Chairman, extended a welcome to those 
present and spoke briefly on the spe- 
cial membership campaign. 

Mr. Janeway then presented H. L. 
Horning, whose paper on the Theory 
of Internal-Combustion Engines and 
Fuels was immediately modified by the 
speaker to a dissertation on Executive 
Success and the road to its attainment. 
Mr. Horning covered in a very inter- 
esting and humorous way the details 
involved in the development and de- 
signing of a successful internal-com- 
bustion engine and the many details 
involved in successfully producing it. 


AUTHORS WHO PRE- 
SENTED PAPERS AT THE 
STUDENT SESSION 
H. L. Horning, of the 
Waukesha Motor Co., 


Who Spoke on Impor- 
tance of Details and 
Outside Interests Dr 


Phillips Thomas, of the 

Westinghouse Electric & 

Mfg. Co., Who Described 

and Demonstrated Elec- 
trons 


He illustrated his points particularly 
with regard to the great amount of 
work and extreme care required in the 
design and selection of the valves, and 
emphasized the importance of the 
smaller differences in tolerances and 
their influences on success or failure. 

In closing, Mr. Horning stressed the 
importance of developing the mind 
through the pursuit of outside inter- 
ests, hobbies and pleasures. He urged 
upon the students an interest in things 
other than their chosen profession as a 
stimulus to the work in which they 
may become engaged. His talk may be 
summed up best in his own words: 

The message I bring to you tonight is a 
very important message, and there is no 
better time in the history of our Country 
and the world to bring it to you than today. 
That message is this: Don’t measure your 
success by dollars or big wealth. That isn’t 
success, 

There is a lesson and a value in living to- 
day that no other people ever had. There 


is a lesson that transcends all those consid- 
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eration That lesson i Have as many 
healthy interest outside of your profession 
as you possibly can have without interfer 


ing with it 


Dr. Phillips Thomas, of the West 
inghouse Electric & Mfg. Co., held the 
nterest of the entire group with hi 
fascinating discussion of electrons and 
the part they have played in the deve 
opment of electrical apparatus today, 
particularly with reference to the radio 
tube, the hot cathode tube and the cold 
cathode tubs He gave a fascinat 
ing demonstration of experiments per 
formed largely with the aid of the well 
known combination of the cold cathode 
tube and the photoelectric cell. 

The electron, said Dr. Thomas, which 
consists of a positive nucleus with a 
varying number of negative charges 
‘irculating around it, bears about the 
ame relation in size to the atom that 
the flea doe to the elephant, and if its 
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electrical energy is considered as being 
distributed at 110 volts at a cost of 5 
cents per kilowatt-hour, one can get 
for a nickel something like 130,000 
million million of these little electrons. 
Dr. Thomas knows his electrons. He 
herded them into the path along which 
they must travel and encouraged them 
do their stuff for the benefit of the 
raping populace, in this instance com 
ed of members, students and guests 
ho viewed these electronic demonstra- 


tions. They can blow out lights, start 
the wind to blowing and put out fires, 
to say nothing about their potential 


capability for service as new tools with 
vhich to work for industrial suprem- 
acy. Their power for suggestion is also 
great and, while they do their tricks 
for him, the learned doctor is becoming 
better and better acquainted with their 
versatility and better able to devise 
neans of usefully applying their forces. 


Lubrication Theory Challenged 


Suggested Criterion of Temperature Stresses Debated— 


Two Viewpoints on Engine Bearings 


‘|, BE bearings session opened on 
Tuesday morning at 10 a.m. with 
G. L. MeCain, of the Chrysler Corp., in 
the chair, instead of D. G. Roos as 
scheduled. In opening the meeting, the 
Chairman called upon Mr. Keys to de 
liver a short appeal to those present 
for their cooperation in getting new 
members for the Society. Specifically, 
each member of the Society was re 
quested to do his utmost to secure at 
least one new member this year. 

The meeting then convened as a busi 
ness session for the election of a Nomi 
nating Committee for the nomination 
of a Vice-President of the Passenger- 
Car Activity Those elected to the 
Nominating Committee were Alex 
Taub, Chairman; H. C. Dickinson, W 
S. James and Fred Duesenberg, with 
F,. K. Glynn and Norman Shidle as 
alternates. 


Viscosity and Speed as Heat Factors 


Db. P. Barnard then presented his 
paper entitled, A Possible Criterion for 
Bearing-Temperature Stresses, empha 
izing the value of ZN/p rather than m 
as the more significant criterion fo1 
bearing design under high-speed oper 
ating conditions. He stated that resist- 
ance to motion in a bearing having 
fluid-film lubrication is chiefly supplied 
by the viscosity of the lubricant and 
the load on the bearing exerts only a 
slight effect Hence, the pv or rubbing 
factor, which was originally developed 
on the basis of solid sliding friction 
where the resistance is proportional to 
the imposed load and is independent of 
the rubbing speed, is not applicable as 
a criterion for the tendency of high 
speed plain journal bearings to over 
heat. The use of the product of the oil 
viscosity at 210 deg. fahr. and the 
square of the rubbing speed as such a 
criterion is therefore suggested. 

Heat generated in a fluid film is 
closely proportional to the product of 
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the viscosity and the rate of shear 
divided by the unit load and is dissi 
pated principally by convection, with 
radiation to the crankcase and oil 
sump exerting an appreciable influence, 
while tke effect of conduction is rela- 
tively minor. For a crankpin bearing, 
the coefficient of heat transfer  in- 
creases in proportion to the 0.3 powe 
of the temperature difference, while for 
main bearings the coefficient more 
nearly approaches the fourth root of 
the temperature difference, which is 
the general value for heat transfer by 
onvection. 


Battle of Equations Renewed 


Mr. Barnard’s statements started an- 
other skirmish in the battle between 
the proponents of these two theories, 
which has raged for several years at 
various meetings of the Society. Mr. 
Taub claimed that under the conditions 
considered by Mr. Barnard the bearings 
were operating in the region of thin- 
film lubrication and therefor ZN/p 
was not applicable but that pv was a 
more significant criterion. O. C. Bridge 
man indicated that, in kis estimation, 
the proponents of both theories were 
wrong, and that at the same time both 
were correct. The answer to this seem- 
ing paradox lies in the fact that the 
orrect criterion for the power dissi 
pated in bearings combines the two 
theories. An equation was given, based 
on a large volume of experimental data 
obtained by S. A. McKee, of the Bureau 
of Standards, which combined the 
effects of both ZN/p and of PV. From 
this equation it is evident that, over a 
part of the operating range of interest, 
ZN/p is much more important than 
pv while over the other extreme the 
reverse is true Over much of the oper- 
ating range, however, both ZN/p and 
pv must be taken into consideration. 

The discussion was interrupted while 
the other two papers, by D. E. Ander- 





son and Mr. Taub, were presented, 
after which the controversy was re- 
sumed. Mr. Janeway indicated his 
agreement with the equation proposed 
by Mr. Bridgeman and illustrated the 
ranges of applicability of the various 
factors involved by substituting nu- 
merical values in the equation. 

W. G. Wall inquired what effect 
counterweighting of the crankshaf! 
has on the oil temperatures encount- 
ered, and several members pointed out 
that changes in design have marked 
effects in changing the oil tempera- 
tures. Dr. H. C. Dickinson remarked 
that the temperature of the oil in the 
center of the film in the bearing is only 
a very few degrees above that of the 
metal composing the bearing and that 
therefore removal of most of the heat 
is by conduction through the metal 
rather than by the oil flowing through 
the bearing. Even under very severe 
operating conditions, the temperature 
in the center of the oil film does not 
rise more than 8 deg. cent. above the 
surrounding temperature and in most 
cases the rise is less than 2 deg. cent. 
Therefore, there appears to be little 
object in forcing large quantities of oil 
through the bearing in an attempt to 
remove the heat, a system of heat re- 
moval which has been proposed on a 
number of occasions. 

In response to the suggestion made 
in two of the papers that oil-coolers 
are unnecessary if the oil temperature 
is kept below 240 deg. fahr., A. L. 
Clayden pointed out that, from the 
standpoint of oil stability at high 
temperatures, it is desirable to aim at 
a temperature of 200 rather than 240 
deg. fahr. 


Bearings Manufacturer’s Viewpoint 


Mr. Anderson reviewed the develop- 
ment of engine bearings to keep pace 
with the increasingly exacting require- 
ments of engines and mentioned the 
very close limits of diameter necessary 
in crankcase bore and crankpin and the 
necessity of maintaining uniform oil 
clearance. He spoke of the effect of 
different materials used for crankcases 
on correct bearing installation and 
operation under variable temperature 
conditions because of the differences in 
the coefficient of expansion. Two ways 
of meeting the difficulties presented by 
aluminum crankcases, he said, are by 
use of thick steel-back babbitt-lined 
bearings with forged aluminum or steel 
caps and bronze-back bearings with 
ferrous-metal caps fitted and drilled to 
control expansion and contraction. 

Bearings makers are more concerned, 
said Mr. Anderson, with the problem 
of cold starting than with expansion 
caused by heat, especially with engines 
having eight or more cylinders and 
aluminum cases, with their many bear 
ings. His company developed thick- 
walled steel-back bearings for aircraft 
engines to give rigidity with lightness, 
but these are more expensive than 
bronze bearings, and for automobile 
engines the latter are about equally 
satisfactory. 

Another bearing development that 
presents interesting possibilities is the 
thin-wall steel-back bearing having a 
total thickness of 0.05 to 0.10 in., of 
which 0.015 to 0.020 in. is babbitt. This 
bearing has given good results and 
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THOSE WHO SPOKE AT THE BEARINGS SESSION 


DS sarnard (Left), of the Standard 


Oil Co. (Indiana), Presented a_ Possibl 


Criterion for Bearing-Temperature Stresses. D. E. Anderson (Center), of the Boh 


Aluminum & Brass Corp., Gave the 


Bearings Alex Taub 


searings Manufacturer’s Viewpoint on Engine 
(Right), of the Chevrolet Motor Co., 


Presented the Car De- 


signer’s Viewpoint 


merits close observation; however, the 
speaker advised engineers to be cau- 
tious about adopting it if they are hav- 
ing no present bearing trouble. 

Phases of the subject dealt with in 
detail by Mr. Anderson included bear- 
ing design, the pv factor, oil tempera- 
ture, crankcase construction, crank- 
shaft and connecting-rod design, oil 
cleanliness in block tests, crankcase 
ventilation, oil-filters, air-cleaners and 
grade of oil used. In conclusion he 
stated that, for continuous high-speed 
operation, a low pv factor and oil- 
temperature control must be designed 
into the engine if pressures and tem- 
peratures are at maximum permissible 
values and full advantage is taken of 
aluminum pistons, connecting-rods and 
cylinder heads to increase speed and 
power, two means are available to get 
more speed and power; namely, to re- 
design or to use bearings lined with 
silver or high lead-copper having con- 
siderably higher melting points. 


The Car Designer’s Viewpoint 


Mr. Taub, in presenting his paper, 
stated that the designer’s approach to 
the engine-bearing problem must of 
necessity be along general lines. He 
cannot be a specialist in the funda- 
mentals involved, but must have an 
understanding of their application. The 


fundamentals are lubrication, unit pres- 
sure per load, quality of the bond, 
ability to dissipate heat, and the ma- 
terial involved. 

More control is needed, he said, over 
oil used in the field and a better under- 
standing of conditions under which 
bearings operate, such as variations in 
material, bond, bearing-support de- 
flection, temperature and lubrication. 

Bearing troubles usually occur at 
local spots within the bearing. A ma- 
terial with high heat conductivity 
would spread the heat over a greater 
area and tend to improve conditions, 
according to Mr. Taub. Bearing-sup- 
port rigidity is an outstanding necessity 
for the reduction of load. The bond of 
the babbitt to the bearing backing has 
been found to be an outstanding factor 
in bearing life. but the bond is affected 
by every possible manufacturing equa- 
tion. The perfect bearing should have 
a bond that is unaffected by any ex- 
ternal influence and uniform through- 
out the bearing and production. 

More experimental work by investi- 
gators is required, said the speaker, 
and must be in keeping with the con- 
ditions under which bearings are used. 
Today, available data on pefect film 
lubrication is based upon loads and 
speeds far removed from what is re- 
quired for automotive operation. 


Safety and Silence Considered 


Body Men Hear Suggestions for Reducing Accidents, 


Controlling Noise and Heat 


NV ORE THAN 100 body men gath- 
1 ered on Tuesday afternoon to 
listen to two very interesting papers 
and discuss their problems from various 
angles. Carl Parsons, Passenger-Car- 
Body Vice-President of the Society for 
1931, acted as chairman of the session 
and started the session by calling on 
“Clayt” Hill to give a few brief remarks 
on the Get-Your-Man membership cam- 


paign. “Clayt” particularly stressed 
the value of membership in the Society 
from the angle of personal contacts 
and how they can assist through the 
interchange of ideas in solving many 
business problems at a_ considerable 
saving of both time and money. 

A business session of the Passenger- 
Car-Body Activity was then called to 
elect a Nominating Committee to choose 
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a candidate for the 1933 Vice-President 
for that Activity. A. J. Neerken, R.S. 
Davis, G. J. Monfort and E. J. Nus- 
baum were the four men chosen for 
this Committee, and Walter C. Keys 
and Amos E. Northup were chosen as 
alternates. 
Safety Factors in Cars 

The first paper was presented by 
Maxwell Halsey, traffic engineer of the 
National Bureau of Casualty and Sure- 
ty Underwriters of New York, on the 
subject of Safety Factors in Automo- 
bile-Body Design. Mr. Halsey discussed 
the subject purely from the viewpoint 
of the motorist and accident records 
and briefly touched upon many of the 
fundamental points that have been the 
cause of $900,000,000 of damage done 
through accidents the last year. 

Increased speeds and mileage of 
present-day cars were cited as the two 
main factors in increasing this hazard 
and were said to be the prime reasons 
for very serious consideration of safety 
factors in the building of the car of 
today. 

Improved visibility for the driver 
was mentioned as the first point that 
could well be worked upon to eliminate 
some of the present-day accidents. More 
adequate braking facilities to take care 
of increased speeds was recommended, 
and control in direction of beam and 
intensity of light in the head-lamps 
was suggested. Illumination of the 
outer edge of the fenders was sug- 
gested as one means of making night 
driving more safe. 

Elimination of defects in steering- 
gears and more care in the use of worn- 
out tires to prevent skidding and blow- 
outs were discussed. 

The comfort of the driver was men- 
tioned as another matter of vital im- 
portance in the reduction of accidents. 
The car must be built to allow the 
driver to operate it from a natural 
posture and must also have all controls 
and instruments designed so as to allow 
the driver to operate the car with a 
minimum of effort and fatigue. 

Body construction must be such that 
at all times the body shall be free from 
engine fumes and that fresh air of the 
right temperature and humidity shall 
be supplied to the occupants of the car. 

In concluding, Mr. Halsey urged that 
the manufacturer meet these safety de- 
mands and also cooperate with those 
who make and administer the regula- 
tions governing automobile operation 
so that a more concerted effort may be 
made to overcome the ever-increasing 
loss due to accidents. 

P. J. Kent offered the first bit of 
discussion on this paper by telling of 
the efforts to simplify the controls of 
present and future cars. 

T. J. Litle, Jr., discussed the possi- 
bilities of some methods of highway 
construction that would aid in elimi- 
nating accidents and also touched upon 
the matter of larger brakes for cars in 
the low-price field, pointing out that in- 
creases in size mean increases in cost. 

L. K. Snell added brief comments on 
the visibility question; E. B. Niel, L. P. 
Saunders and G. A. Schreiber also 
added comments to the discussion. 


Noise and Heat Control 
The second paper of the session, on 
Noise and Heat Control in the Auto- 
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mobile Body, was presented by C. L. 
Humphrey. Current car design more 
than ever forces this problem upon the 
engineers, he said, because of the in 
creased powerplants, 
room due to cars 


dec reased body 
being lower, and de 


creased frontal area which necessitates 
more mechanical cooling 
The principal noises which have re 


‘eived the most attention and are the 
most objectionable were listed DY M1 
Humphrey as: intake roar, carburete1 
hiss, exhaust noise, fan noise, tire noise, 
torsional vibration, road noise, tran 
mission noise and miscellaneous 

Intake noises can be muffled by ab 
sorption and by resonators or neutral 
izers, and absorption silencers have 
been found to be most effective in elimi- 
nating carbureter hiss. Silencers of 
the resonator or neutralizer type are 
used more often. to eliminate a sound 
wave of given frequency or a limited 
range of frequencies Exhaust noises 
are now muffled in the same manner as 
intake noises, and through the use of 
these systems a reduction in back pres- 
sure in the exhaust system is gained 
ver the older systems. Fan noises can 
be reduced by angular settings of the 
blades and increased width of blades 
so that fan speeds can be reduced. 

Tire design can be altered ‘to greatly 
reduce noise by the use of the straight 
rib. This design means a sacrifice in 
safety and should be used only in ex 
treme cases Modification of tread de 
sign so that the non-skid buttons are 
staggered offers some solution to the 
noise problem without reducing the 
driving safety. 

Torsional vibration becomes more 
apparent as the other car noises are 
damped, and its elimination seems to be 
purely a mechanical problem. The fric 
tional principle and the rubber adhesion 
types of dampers are the most accepted 
at the present time 

Insulation against vibration from 
the road is provided today by spring 
shackles, shock-absorbers and steering 
mechanism, as well as by body sills 
Rubber insulation 


used effectively in 
all of these cases 


Silencing Transmission Noises 


lransmission noises have received a 
great deal of publicity in the past and 
have been the center of considerable 
attention during the past year. The 
use of springs and rubber-center clutch 
mats, synchronizing dampers at the 
rear end of the transmission, and the 
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mounting of the shift lever in rubber 
have aided in affording more comfort 
and quietness for the passengers. 

Mr. Humphrey then considered the 
problems of reducing miscellaneous 
noises and providing heat insulation. 
Several types of insulating material 
were discussed and methods that should 
be used to test their effectiveness were 
uggested. The location of such ma- 
terial to most effectively reduce heat 
and noise Was covered. 

W. A. Jack discussed the paper at 


length, stating that he felt that in- 
sulation should be as complete as pos- 
sible so to keep the fundamental noises 
and vibrations from entering the body. 
The second consideration should be how 
to deal with these vibrations once they 
do get into the body. Loading of vi- 
brating panels is one method of reduc- 
ing the frequency of vibration to the 
point when it is not objectionable; the 
other method of attack is to destroy 
the resonating effect of the other parts 
of the body. 


One Thousand Hear Burney 


He Declares That 


Unsound Design 


Costs American 


Motorists $500,000,000 Yearly 


WIR DENNISTOUN BURNEY, well- 
‘ known British designer and builder 
of watercraft, aircraft and streamlined 
automobiles, startled his audience at 
the Tuesday evening session by esti- 
mating that American motorists waste 
not less than $500,000,000 each year by 
disobeying aerodynamic laws in auto- 
mobile design. A car conforming to 
both dynamic and aerodynamic require- 
ments, as described and explained by 
the well-known designer, is covered by 
Sir Dennistoun’s paper, which is print- 
ed in this issue of THE JOURNAL. 

Seldom has the Society witnessed a 
clearer presentation of a paper, and 
rarely has an audience enjoyed an 
equally brilliant and satisfying per- 
formance in the handling of discussion. 

Someone asked if it is possible to 
design a streamlined car with lines 
that please the eye. “Apparently,” 
said Sir Dennistoun, “that question was 
not asked by a person with an edu 
cated eye.” Continuing, he contended 
that “what is right looks right.” 

From the safety standpoint, the 
speaker believes that the passengers 
are safer in a properly designed car of 
his type than in one of the conven- 
tional type. He explained the safety 
of those who sit in the front end of 
the Burney car by stating that there is 
a “crumpling distance” of 3 ft.; and 
further that, with the rate of crum- 
pling correctly predetermined, the pas- 
sengers suffer less in a front-end colli 


THOSE WHO SPOKE ON 
Bopy SUBJECTS 


Cc. L. Humphrey, of the 
Chrysler Corp., Dis 
cussed the Control 

Noise ind Heat in the 
Body Maxwell Halsey 
of the National Bureau 


of Casualty and Surety 
Underwriters, Spoke on 
Safety Factors in Auto- 
mobile Body Design 






sion than when a rigid engine is in 
front of them. 

According to “Sir Dennis,” a water- 
cooled engine with its radiator at the 
front of the car has the advantage over 
an air-cooled engine of providing easy 
means for supplying heat for warming 
the body. 


\ppreciable Saving at 30-Mile Speed 


Direct improvements from _ proper 
aerodynamic design appear at speeds 
above 30 m.p.h., with a rapidly increas- 
ing advantage as the speed mounts 
higher. The consumption of fuel at 
the higher speeds is materially reduced, 
and air noises are largely eliminated. 
“Tf we can save even 2 per cent at the 
lower speeds, let’s save that!” said the 
speaker. 

Chairman Walter T. Fishleigh, in 
reading the next question, said, “Take 
a minute on this one!” The question: 
“What is the effect on the car when 
negotiating a slippery road with a 
strong side wind blowing?” 

“Any car will show the effects of 
wind under these conditions, the stream- 
lined car being no exception,” said Sir 
Dennis. He claimed, however, that his 
type of car is not seriously troubled by 
this set of conditions. He believes that 
it would be desirable to equip very 
high-speed cars with rear stabilizing 
fins or their equivalent and_ that 
lengthening the wheelbase would help 
considerably. 

4 member interrupted the discussion 
at this point to announce that he had 
“received a big cash dividend on his 
S.A.E. stock” from having attended 
this single session. 

Speaking of “lift,” Sir Dennis stated 
that it amounts to about 109 lb. at 60 
m.p.h. for his present car. He does not 
believe that fairing the under side is 
sufficiently desirable to be worth the 
cost and weight. 

Maurice Olley, among others, pre- 
sented prepared discussion of the 
paper. At the clese of the discussion, 
Carl Fritsche, who Was instrumental 
in getting Sir Dennis to come to this 
Country and appear before the Society, 
paid warm compliments to the honored 
ruest and suggested that the Society, 
in view of the possible yearly saving 
of half a billion dollars suggested by 








SPEAKERS ON CAR DESIGN, ENGINE MOUNTING AND RIDING QUALITIES 


Sir Dennistoun Burney (Upper Left), of 


Evolution of His Rear-Engined Streamline 


George Washington University, Who 


London, England, Who Described the 
Car. Dr. F. A. Moss (Upper Right), of 


teported Further Work on Riding-Qualities 


Research. N. F. Hadley (Lower Left), R. K. Lee and R. N. Janeway, of the Chrysler 


Corp., Co 


Authors of a Paper on Engine Mounting To Eliminate the Transmission of 


Vibration 


Sir Dennis, prepare a certificate advis- 
ing the British authorities of the can- 
cellation of the British war debt to the 
United States in the amount of $500,- 
000,000 “regardless of whether or not 
the French do the same.” 


Lee Explains “Floating Power” 


A most excellent paper on a new 
type of engine mounting, prepared by 
N. F. Hadley, R. K. Lee and R. N. 
Janeway, of the Chrysler Corp., was 
well presented by Mr. Lee. 

In his introduction, Mr. Lee gave 
great credit to F. M. Zeder, O. R. Skel- 
ton and Carl Breer for their guidance 
of the work and to Walter Chrysler 
for his “broad-minded views and keen 
ability to appreciate fundamentals 
which made possible this unique devel- 
opment.” Mr. Lee said further: 

After very careful testing we find that, 
because the vibration of the engine is kept 
from the frame and the impact strains are 
cut down to the minimum, we are able to 
say that “floating power” lengthens the life 
of the chassis and body by about 50 per 
cent. 

Mr. Lee said further that almost any 
body which goes through cycles of 
movement is governed by the same laws 
as are rotating or reciprocating bodies. 
This is important in establishing a 
correct concept of the vibration phenom- 
ena which are prevented from reaching 
the frame and body by the mounting 
that was described. 


Having established a mathematical 
basis for the development and demon- 
strated his points by means of graphs, 
charts and suitable apparatus involv- 
ing springs and weights in suspension, 
Mr. Lee applied these fundamentals to 
engine mountings and gave specific ex- 
amples of the applications of the facts 
as stated. 


Many people, when they think of torque 
reaction, can see nothing but the piston and 
connecting-rods of the engine. While the 
prime reason for torque reaction is the un- 
even torque or turning effort caused by the 
expansion of gases in the cylinders, this 
energy is all internal, since the crankcase 
is rigid and the crankshaft bearings are 
rigid within the case. The crankshaft at 
the rear of the last main bearing knows 
nothing else but that an uneven rotational 
torque is being transmitted through it. 

If the engine is mounted solidly in the 
frame, these varying torque impulses are 
wholly transmitted to the frame. It has 
been shown in the discussion of the funda- 
mentals of forced vibration that, as long as 
the frequency of forced variation is greater 
than the natural frequency of vibration, the 
amplitude of vibration ‘and the reaction 
transmitted are both reduced when the re- 
sistance constant of the elastic member is 
reduced. However, since this advantage of 
the softer mounting obtains only above the 
natural frequency of the mounting, it is es- 
sential that the natural frequency be pre- 
determined and located below the driving 
range of the car. 
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Unfortunately, sufficient time was 
not available to discuss the very com- 
lete mathematical study which Mr. 
see so ably presented. 


Fishleigh Talks S.A.E. 


As his contribution to the discussion 
of S.A.E. advantages brought forward 
by the Get-Your-Man campaign, Mr. 
Fishleigh remarked that the “S.A.E. is 
worth so much to me that I’m a poor 
salesman for it. The value of the 
S.A.E. is obvious and understood: it is 
just like living and enjoying it.” 


Screw-Threads Division Action 


AT THE MEETING of the Screw- 
4 Threads Division of the Standards 
Committee that was held on Tuesday, a 
recommendation was approved, as the 
result of a national survey of the auto- 
motive and other mechanical industries, 
of the pitches for diameters above 1% 
in. that are used for screws, bolts, nuts 
and component parts. This survey was 
made by the Division at the request of 
the Sectional Committee for the Stand- 
ardization of Screw-Threads, for which 
the Society and the American Society 
of Mechanical Engineers are joint 
sponsors, as a further step in the es- 
tablishment of an American standard 
for pitches commonly used for various 
classes of work. 

The recommendation of the Division 
includes three series of pitches: 8, 12 
and 16. The 8 and 12 series of pitches 
will be referred to the Sectional Com- 
mittee for inclusion in the American 
Standard for screw-threads. The 16- 
pitch series, which corresponds to the 
present S.A.E. Standard extra-fine 
series for 1% in. diameter and larger, 
that is used largely for threaded parts 
other than screws, bolts and nuts, will 
also be referred to the Sectional Com- 
mittee for inclusion in the American 
Standard if the Sectional Committee 
so desires. 


Suggested Cap-Nut Standard 


A suggested standard for cap nuts, 
commonly referred to as acorn nuts, 
was submitted and approved for circu- 
larizing for comments of the industry. 
In formulating the specification, con- 
sideration was given to machining, 
manufacturing cost, appearance and 
general commercial adaptability and 
includes both high and low-crown types. 
The complete specification will be pub- 
lished in an early issue of the S.A.E. 
JOURNAL so that the entire automotive 
industry as well as other industries 
using nuts of this type will have the 
opportunity to comment on it before it 
is submitted for adoption by the So 
ciety. 


Screw-Thread Tolerance Classification 


The Division also considered the de- 
velopment of a rational classification 
of tolerances for screw-threads in both 
the coarse and fine-pitch series that 
would provide for the selection of tol- 
erances to meet all classes of applica- 
tion throughout the usual ranges of 
diameter. As soon as these tables of 
tolerances can be completed, they will 
be published in the S.A.E. JOURNAL to 
afford opportunity for a careful study 
of them before the Society takes fur- 
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ther action toward their adoption. One 
of the important features of the report 
will be their conformity with an estab- 
lished formula taking into considera 
tion variations due to pitch, diameter 
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and length of engagement. The pres- 
ent plan of the Division is, if possible, 
to submit a report for approval at the 
Semi-Annual Meeting of the Society 
next June. 


Riding-Quality Studies Cited 


Wabblemeter Tests and Shock Absorption Discussed at 


Riding-Comfort Session 


Le +H HUNCHES are all wrong! 
Dr. F. A. Moss so convinced what he 
termed “an intelligent audience” which 
heard his Progress Report on Riding 
Comfort Research at the session held 
Wednesday morning, Jan. 27, and pre 
sided over by H. C. Snow. 

Which of two lines is the longer? 
What is the room temperature? How 
long is ten seconds of time? These 
were some of the questions submitted 
to the audience in Dr. Moss’s test, the 
varied answers to which proved the 
inaccuracy of opinion as a measuring 
device. Even love can, and should, be 
measured accurately and quantitatively, 
contended the speaker; and in response 
to eager questions from one of the men 
in the audience, Dr. Moss took time to 
outline briefly the best procedure fo1 
determining whether the love of Susie 


or Jane is the stronger. 
Until the advent of the present re 
search undertaking, personal opinion 


has been practically the only guide to 
measuring riding comfort. Dr. Moss 
continued with a report of further work 
using the wabblemeter and described 
other devices now in development for 
use in conjunction with this instrument 
for measuring accurately the physio 
logical effects, or fatigue, induced by 
automobile riding. 

In his introduction 
Moss said that since his last report on 
riding-qualities research considerable 
experimentation has been done on the 
use of the wabblemeter in measuring 
fatigue produced by a variety of con 


to the paper Dr 


veyances for transportation. Tests 
were conducted especially with refer 
ence to airplane riding, some furthe 


tests were made with the instrument 
in measuring fatigue produced by long 
distance automobile riding, fur 
ther laboratory studies of the wabble 
meter were made with the idea of 
further checking certain variables which 
influence results, and experimental work 
was done along the line of development 
of other devices for measuring fatigue. 
The paper analyzed the results obtained 

In the discussion which followed this 
report, T. J. Litle, Jr., described an 
experience with a closed car having a 
metal roof and an all-metal body-struc- 
ture which had a tendency to amplify 
vibration noises and thus produce a 
low rumble. This objectionable noise 
was eliminated by the substitution of 
a soft conventional type of roof. Dr. 
Moss pointed out that data on noise 
factors and echoes will be collected and 
analyzed as soon as the development 
work on the audiometer has been com- 
pleted. 


some 








Vol 20 





No. 2 


R. W. Brown, of the Firestone Tire 
& Rubber Co. and chairman of the 
Riding-Comfort Research Subcommittee 
under whose direction Dr. Moss has con- 


ducted his research, commended the 
results obtained and urged that those 
who are engaged in the work of mea- 


suring riding quality avail themselves 
of the wabblemeter which is now being 
produced commercially by the Pioneer 
Instrument Co. Mr. Brown also pointed 
out other commercial applications of 
this instrument. 


Automatic Shock-Absorber Described 


The second part of the was 
devoted to a consideration of one of the 
important elements in car construction 
from the viewpoint of riding quality; 
namely, the shock-absorber. 

With the aid of lantern slides of 
indicator records, Mr. James and Mr. 
Ullery showed in their paper the damp- 
ing effect of interleaf friction in un- 
lubricated springs, which is unsatis- 
factory, however, and almost impossible 
to control; the cycles of fully lubri- 
cated springs with and without shock- 
absorlt rs; and the oscillating character- 
istics of springs provided with 
absorbers of different designs. 

A diagrammatic drawing was shown 
of a machine constructed for the study 
of shock-absorber characteristics which 
has been found satisfactory for labora- 
tory use during a period of more than 
two years. Cards obtained with the 
machine showed the effect of inadequate 

f the liquid valve in a_ shock- 
absorber; of a chattering valve; of a 
two-stage valve that cut in and out 
irregularly; of irregular pressure de- 
veloped with a metering pin having a 
stepped contour; and stoppage of the 
il passages by particles of dirt. 

The principal use of the machine, 
explained Mr. James, has been to study 
the effect of temperature variations 
and the speed of action on a large 
number of shock-absorbers of different 
designs, as all hydraulic absorbers are 
affected by changes in viscosity of the 
fluid with temperature changes. 


Session 


shock- 


size of 


Development of Shock-Absorber Design 


In designing shock-absorbers that 
will be unaffected by temperature 
changes. two lines of development have 
been followed. One is to provide a re- 
lief valve to prevent excessive link 
forces at low temperatures, and the 
other is to employ a thermostatic ele- 
ment to control the restriction of the 
oil flow. Typical indicator cards of a 
needle-valve shock-absorber without 





thermostatic control and of one with 
relief-valve control were shown to re- 
veal that the effect of change in vis- 
cosity is to change .the link force of 


the former very markedly, and that 
the link force increases more rapidly 


with increase in speed of reciprocation 
of the link than is the case with the 
relief-valve type in which the link force 
is limited by the relief-valve pressure. 

As a result of the studies a type of 
orifice control-valve automatically regu 
lated by a coil of thermostatic meta! 
was evolved and has given very satis 
factory shock-absorber characteristics 
according to the authors. The con 
struction and operation were illus 
trated and described in detail, and the 
characteristics were shown by indicato 
cards taken at several temperatures 
and several link speeds. 

An obvious conclusion from the data 
is that a thermostatically controlled 
valve can be virtually independent of 
viscosity and can be adjusted to give 
reduced link force with high viscosities, 
and that it can give as rapid a build 
up of link force with speed as may be 
desired. Road tests of the absorber on 
both smooth and rough roads were said 
to have exceeded expectations, giving 
a more uniform ride, whether hot o1 
cold, than can be obtained by continual 
manual adjustment, and absolute free 


dom from fear of a sudden shock re 
sulting from encountering an unex 
pected hump. 
Shock-Absorber Characteristics 
Following the presentation of th 
paper, Mr. Tore Franzen and M1 


James discussed at length the desirable 
characteristics of indicator cards for 
shock-absorbers. Mr. Franzen com 
pared some of his experiences and the 
equipment which he used with those of 
Mr. James. He also referred pre 
vious experiments which were de 
scribed in the S.A.E. JOURNAL, Sep 
tember, 1927, p. 23 Mr. Franzen 
went on to describe a_ practicable 
method that his organization has used 
in analyzing the results of tests in 
which the car was dropped through a 
given distance. 

Mr. James pointed out that the func 


to 


tion of the shock-absorber is comparable 
with the function of damping device 
on ammeters and voltmeters, however, 


the electro-magnetic method used ir 
those instruments cannot be employed 
in a shock-absorber. Mr. James em 
phasized the new possibilities whic 
present themselves after having devel 
oped a shock-absorber in which the 
damping could be appreciably changed 
from the simple case of damping pro 
portional to velocity. 


Control Over Rate of Change Essential 


After Mr. Franzen emphasized the 
importance of putting the damping in 
the right place in the system, Mr. 
James followed with a few remarks on 
damping in which he said that the 
period of the spring depends not only) 
upon the amount of damping but on 
the kind of damping. He reiterated 
that the important thing is the contro! 
over the rate of change of damping 
with the speed. 

Mr. Litle added a few remarks 0” 
the desirability of automatic control of 











with 


shock - absorbers 
manual control. 

Apparently, from the remarks of E. 
IF’. Rossman, of Delco Products Corp., 
his company is developing some inertia 
shock-absorbers with the control vary- 


as 


compared 


ing with the acceleration of the car 
body. L. K. Snell, of the Eaton Axle 
& Spring Co., added that interleaf 
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Heavy-Duty Engine 


friction permits lower spring rate. _ 

Dr. Dickinson, of the Bureau of 
Standards, suggested that any depar- 
ture from the ideally damped sine wave 
probably will increase the acceleration. 
He thought possibly that it might be 
advisable to adjust the shock-absorber 
so that an ideally damped sine wave 
would be closely approximated. 


Needs Portrayed 


Colonel Stayer Explains Standardization Program— 
Walker Describes Heavy-Duty V-12 Engine 


N OPENING the motorcoach and 

motor-truck session on Wednesday 
afternoon, Chairman Buckendale re- 
viewed the accomplishments of the 
Activity’s Committee during the last 
year and then introduced the Vice- 
President-Elect, B. B. Bachman. Mr. 


Bachman referred to the cooperation 
of the Motorcoach and Motor-Truck 
Activity and the Transportation and 
Maintenance Activity and _ outlined 
briefly some of the problems that his 
Committee will have to deal with dur- 
ing the coming year, after which he 
introduced the Vice-Chairman for the 
Motorcoach and Motor-Truck Commit- 
tee for 1932, C. A. Peirce, of the 
Diamond T Motor Car Co. 

Chairman Buckendale then convened 
the meeting as a regular business ses- 
sion of the Motorcoach and Motor- 
Truck Activity and called for the elec- 
tion of a Nominating Committee for 


the nomination of a Vice-President of 
the Activity for 1933. Those elected 
were T. C. Smith, Chairman; A. K. 
Brumbaugh and H. V. Middleworth, 
Adrian Hughes, Jr., with Col. Edgar 
S. Stayer and A. W. Scarratt as alter- 
nates. 


Industry’s Cooperation Besought 


Colonel Stayer, who presented the 
first paper at the session, outlined in 
his introductory remarks the require- 
ments placed upon the Quartermaster’s 
Department in furnishing motor-trans- 
port equipment that is satisfactory to 
other branches of the military service 
and referred to the difficulties encoun- 
tered, 


such as periodic changes in 
policy due to changes in personnel. 
He called attention to the fact that 
motor transport must provide satis- 


factory transportation both to and in 
the theater of conflict under severe 
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conditions such as terrain covered with 
shell holes and other obstructions. He 
spoke of the necessity for the closest 
cooperation between industry and the 
Government departments in preparing 
to meet future conflicts and spoke of 
the need of industry’s understanding 
what the requirements are in times of 
peace so as to fortify the Country 
against the next war, which he in- 
dicated will come as soon as nations 
become strong enough to break the 
economic strain under which they are 
now laboring. 

Colonel Stayer discussed power- 
plants and motor-trucks with respect 
to the needs of military transport. 
The Quartermaster Corps, which is one 
of four supply corps, is endeavoring to 
satisfy all users of transportation con- 
nected with the War Department. It 
corresponds, he said, to the sales and 
engineering departments of an auto- 
motive company. Through many years 
of experimenting and testing in the 
field almost every type of drive in 
trucks of a number of capacities, the 
War Department has accumulated data 
that provide the basis for the compila- 
tion of a chart covering the military 
motor-transport fleet. 


Standardization of Transport Trucks 


As maintenance of these vehicles is 
the function of the Quartermaster 
Corps, it is a problem of major im- 
portance and the corps has found that 
some form of simplified practice must 
be followed in the designing of the 
vehicles if maintenance is to be econ- 
omical and efficient. A standardization 
program has been developed whereby 
it seems feasible to place all the types 
and ranges of capacity in five major 
series or groups. Maximum _inter- 
changeability of component units with- 
in each group must exist, and similar 
interchangeability of units between 
groups is desirable. This group pro- 
gram or system is being developed 
under the Quartermaster General with 
a view to determining its practicability 
for war purposes, bearing in mind that 
commercial practices and methods are 
fundamental to its success. The Mil- 
itary Motor-Transport Advisory Com- 
mittee of the Society now has the 
question under consideration. 

Power and speed requirements have 
been steadily increasing, according to 
Colonel Stayer, who therefore dealt at 
most length with powerplants. As a 
result of efforts of the Quartermaster 
Corps and the truck manufacturers, a 
series of engines ranging from two to 
five piston displacements in a basic de- 
sign suitable for 2-ton four-wheel-drive 
chassis is available, the outline dimen- 
sions, bell-housing features, mounting 


pads and many kindred parts being 
identical throughout each series. Thus 
a series of five engines of different 


abilities are interchangeable within a 
frame mounting. Through cooperation 
of the engine builders, competitive 
makes of engine are also interchange- 
able in the frame. 

Interchangeability of other units of 
the chassis has been a salient factor 
in arriving at specifications for com- 
plete chassis to provide for definite 
vehicle performance. Chassis have 

(Continued on p. 36) 
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been grouped into five series, as shown 
by charts, according to capacity in 
tons, engine dimensions and torque, and 
tractive capacity at the tires. 


Heavy-Duty V-12 Engine Development 


Hubert Walker, in his preliminary 
remarks, indicated that the primary 
reason for the development of the big 
engines described in his paper is the 
need for fighting fires more effectively. 
He pointed out that the annual fire loss 
in the United States is about $5,000,- 
000,000 and that, according to the Na 
tional Board of Fire Underwriters, this 
could possibly be reduced to one-half 
that amount by avoiding delay in fire 
alarms and using equipment that can 
respond more quickly and have greater 
pumping capacity than at present. If 
one could visualize this fire loss, said 
Mr. Walker, as a road from New York 
City to Chicago lined on both sides by 
homes, stores and factories that had 
been completely destroyed or badly 
damaged by fire, he would have some 
thing of a picture of the number of 
buildings destroyed and damaged, t 
say nothing of the number of lives lost 

Reasons mentioned by the author fo1 
designing an engine for fire apparatu 
motor-trucks and motorcoaches with 12 
cylinders included the requirement fot 
225 hp., a speed range of 200 to 3000 
r.p.m. with little torsional vibration 
and torque-reaction effect, and econ- 
omy of space. The design adopted 
which was developed under the direc 
tion of the author and Alanson P 
Brush, has its cylinders in two rows of 
six having an included angle of 30 
deg. It is said that it can be installed 
in the space usually occupied by a 150- 
hp. six-cylinder engine. 

Setting the cylinders at this angl 
has the advantages of making the 
engine narrow, so that all cylinders and 
crankcase can be cast in one block and 
the accessories can conveniently be 
placed outside, and of breaking up the 
synchronism of impulses that causes 
torsional vibration. 

Vertical valves are operated from a 
central overhead camshaft by rocker 
arms that carry rollers at one end and 
are split horizontally at the other end 
A set-screw is provided to adjust the 
split portion for valve-stem clearance 
without itself coming into contact with 
the stem. The camshaft is driven by a 
double-faced silent chain running ove1 
one idler and the water-pump sprocket 
the adjustment being designed so that 
it will not change the timing of the 
camshaft. Fuel-pumps are operated 
by cams at the front end of the cam 
shaft. 

Factors of safety in the engine are 
said to be higher than in other heavy 
duty automotive engines. The first 
engine of this design was tested for 
1000 hr. with two valve grindings; 
negligible wear on the working parts, 
including the chain; and the replace 
ment of only one small part, the design 
of which has since been revised. 


Need of Bigger Engines Questioned 


In the discussion, the need for high- 
speed, high-power, heavy trucks and 
motorcoaches was questioned, especial 
ly with present road conditions and 
traffic regulation. The question was 
also raised as to what conditions can 
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be expected in the future with the 
trend of legislation today with regard 
to the weight and speed of vehicles and 
what influence this trend will have on 
the further development and use of 
these highly developed powerplants. 

Regarding operation of vehicles at 
higher speeds, Mr. Walker explained 
that the advantage of the type of 
engine described in his paper is not so 
much in attaining higher top speeds as 
to increase average vehicle speeds in 
climbing grades and broaden the range 
of performance ability in general oper- 
ation. Other discussers indicated their 
belief that the operating speeds will 
increase with improving road condi- 
tions until trucks and coaches will 
travel at a normal speed of 60 to 75 
m.p.h. and privately owned cars at 100 
m.p.h. with safety on highways con 
structed for such traffic. 

An inquiry was made whether th 
use of these powerplants will not re 


quire the redesigning of motor-vehicles 
and their accessory parts to meet the 
increased performance of the power- 
plant. Mr. Walker answered that the 
engine described had been tested in a 
regular motorcoach for many thousand 
miles with standard rear axle, pro 
peller shaft and clutch without any 
resulting trouble. The peak torque of 
his engine is not as high, he said, as 
that of six-cylinder engines of equa 
displacement. He stated that the great 
advantage of this type of engine is its 
better average performance and ability 

The engine, partly dismantled, was 
exhibited at the session and was the 
center of attraction and discussion fo. 
some time following adjournment. A 
number of the parts on display were 
exactly in the condition they were in 
when the engine was taken off test, and 
they added considerably to the interest 
and value of the paper and the dis 
cussion. 


Maintenance Standards Needed 


Joseph Geschelin Presents 


Stimulating Paper Which 


Evokes Lively Discussion 


Thee PRESIDENT F. K. GLYNN, 

Chairman of the Transportation 
and Maintenance Session, on the morn 
ing of Wednesday, Jan. 27, extended 
to those present a cordial welcome on 
behalf of the Activity and then asked 
for nominations for the members of a 
Nominating Committee to select a 
nominee for Vice-President to repre 
sent Transportation and Maintenance 
Engineering for 1933. The following 
were duly elected to the Nominating 
Committee: J. F. Winchester, M. C 
Horine, T. C. Smith and W. J. Cum- 
ming; alternates, E. F. Lowe and G. O. 
Pooley. At a subsequent meeting of 
the Committee, Mr. Winchester with- 
drew and Mr. Smith was elected Chair- 
man and Mr. Pooley a member instead 
of an alternate. 

Urging active participation by all 
S.A.E. members in the Get-Your-Man 
campaign, Chairman Glynn said that 
the difference between passive effort 
and aggressive effort is just the dif 
ference between success and failure. 
He recommended that members be pre- 
pared for aggressive selling of mem 
bership in the Society by carrying ap- 
plication blanks with them at all times. 
He also stressed the need for members 
to think S.A.E., talk S.A.E and sell 
S.A.E. to well qualified men. 


Accomplishments Reviewed 


A short résumé of the accomplish 
ments of last year in the Transporta- 
tion and Maintenance Activity followed, 
in which Chairman Glynn spoke of 
the work done by the various Commit- 
tees of the Activity and expressed ap- 
preciation for the efforts of all who 
contributed to the success of the under- 
taking in this field of engineering, stat 
ing that the Committee members have 
worked hard and in every case have 


completed the work assigned to then 

Chairman Glynn then introduced the 
incoming Vice-President of the Ac 
tivity, A. S. McArthur, who briefly out 
lined the work now contemplated by 
the Activity for 1932 and spoke o} 
timistically of the prospect for a su 
cessful year. 

Passing to the paper scheduled fo: 
the session and characterizing the topic 
as red-hot, the Chairman introduced 
Joseph Geschelin, engineering editor 
of Automotive Industries, who received 
strict attention from the 100 members 
present as he spoke on Repair and 
Junking Standards Needed for Econ 
my and Service Work. 

Repair standards proposed by M) 
Geschelin are believed by him to offe: 
a means of administering more ec 
nomically the tremendous capital in 
vestment in motor-vehicles. With re 
gard to meeting the issue, he state: 
the consensus to be that a crying need 
exists for a sensible, workable code of 
instructions for maintenance work, and 
that, if one is devised, it must come 
from the manufacturer. But it must 
be based on information which has been 
thoroughly threshed out between fac 
tory engineers, their service organiza 
tion and the users. Moreover, the issue 
must be met, because service stations 
are demanding definite action. 

Denoting his proposed code as Re- 
pair-Service Standards, the author said 
that it might consist of a system of 
factory-approved clearances and toler 
ances on fits for the vital reciprocat- 
ing, oscillating and revolving elements 
and should arise only from a study 
based on a consideration of engineer- 
ing and production problems, all re- 
lated definitely to the accumulated ex- 
perience in the field, and that in such 
case the data can be segregated. Class 











{1 comprises the desirable limit, which 
will give the original factory dimen- 
sions and clearances; Class 2, the in- 
termediate limit, which is to be defined 
later; and Class 3, the junking limit, 
which would specify the condition of 
maxium wear between mating parts 
beyond which it is not safe to operate. 

Seven items of additional informa- 
tion which is desired by practical ser- 
vice men were listed, and the author 
said that there are two broad classes 


of standards: specific standards and 
so-called universal standards. 
Detailed consideration was then 


given to a proposed set-up for stand- 
ards, including Classes 1, 2 and 3, 
and to the subject of universal clear- 
ances. How set-up standards shall be 
applied was also discussed. Some eco- 
nomic factors were mentioned for the 
benefit of those who may question the 
need for a rational well-designed main- 
tenance code. 

Mr. Geschelin said that a large group 


of passenger-car and truck manufac- 
turers is making a decided effort to 
provide maintenance men with more 


information. 

He gave a few pertinent answers to 
the question of whether a manufac- 
turer is justified in beginning a study 
of the kind he recommended, consider- 
ing its consequent burden on the engi- 
neering department and its budget. He 
then suggested further study along the 
lines of development of standards and 
field methods for gathering informa- 
tion; of diagnostic methods and in- 
struments; and the working out of a 
general inspection procedure which can 
be modified to suit the needs of the in- 
dividual operator. 


Work for the Manufacturer 


Points emphasized in the discussion 
mn Mr. Geschelin’s paper included the 
following: 


1) That the author has started a trend of 


thought that can be worked into 
something very useful to those who 
have to do with the repairing of 


vehicles, and that the proper handling 
of the problem will entail a great 
deal of work on the part 
the manufacturer 
That the human element in the repair- 
ing of motor-vehicles and_ will 
doubtless continue to be a very vital 
factor 
That much of the problem of replacing 
parts depends upon the conditions 
under which the vehicles are operated 
1) That a manual giving tolerances to tell 
the maintenance man just how far a 
tolerance ought to be permitted to go 
before parts are replaced should be 
as simple as possible, excluding ex- 
traneous matter about methods of and 
tools for diagnosis. 


serious of 


1s 


3) 


One discusser felt that a manual of 
tandards such as the author proposed 
would not be desirable, and he ex- 
pressed his opinion that a shop fore- 


man or chief of inspectors in charge 
of a series of shops is_ sufficiently 
equipped with mechanical knowledge 
to pass judgment relative to the use 


or scrapping of a part in a newly as- 
sembled machine after overhauling. 
One suggestion offered by an opera- 
tor to the manufacturers, as a means 
of reducing operating costs and im- 
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proving conditions, was that they re- 
tain the personnel in their service de- 
partment for a longer period than has 
been customary. 

Those who took part in the informal 
discussion were B. B. Bachman, A. F. 
Coleman, M. C. Horine, J. G. Moxey, 
A. J. Scaife, A. W. Scarratt, T. C. 
Smith and J. F. Winchester. Written 
discussion was submitted by J. C. Ben- 
nett, W. L. Hindman, H. V. Middle- 
worth, M. D. Munn and E. C. Wood. 

In his written discussion Mr. Ben- 
nett related some of the experiences 
of his organization in connection with 
servicing and said that, although he 
suspects that the manufacturers may 
proceed rather slowly toward giving 
out a set of tolerances capable of being 
easily applied, he believes that a care- 
ful study of the operators’ experience 
alone would result in encouraging the 
manufacturers in such a move and, in 
any event, might help the operators 
themselves to find a workable set of 
limits for the various conditions. He 
agreed with Mr. Geschelin that it will 
be necessary for the operators to ex- 
ercise considerable discretion in their 
application of any limits that may be 
set. 


Repairmen Need Definite Standards 


After stressing the need of the ser- 
vice stations for practical maintenance 
standards, Mr. Hindman mentioned 
certain requirements that should be 
met in working out a system of toler- 
ances and expressed the opinion that 
a system worked out on the basis sug- 
gested would make it possible to se 
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up acceptable factory standards for 
cars and trucks in various price ranges. 

Mr. Middleworth also emphasized the 
importance of establishing more defi- 
nite methods for maintaining motor- 
transport equipment efficiently, safely 
and economically. He said that, be- 
cause of the enormous growth of the 
motor-transport industry, it no 
longer practical or economical to rely 
upon the recommendations of a skilled 
mechanic or tester and that a sensible, 
workable code of instructions, giving 
ample clearances and _ tolerances, 
vitally essential. 

Mr. Munn agreed that there is need 
for the manufacturer to supply ser- 
vice organizations with definite repair 
standards, stating that the repairman 
should have readily accessible a table 
or tables of clearances to guide him in 
the refitting and adjusting of parts. 
Many good workmen, he said, are today 
wasting operating dollars in an at- 
tempt to secure minimum operating 
clearances that would be seen to be un- 
necessary if the function of the part 
were rightly understood. 

Stating that its length of usefulness 
depends upon the quality of the vehicle, 
on the work that it is called upon to 
perform, on the way in which it is 
handled, and on the maintenance or 
care that it receives, Mr. Wood advo- 
cated frequent and strict inspection, 
or preventive maintenance, with the 
idea of eliminating troubles while they 
are apparently insignificant to avoid 
having to take care of them later, 
after they have developed into serious 
difficulties. 


is 


is 


Diesel Engines and Fuels 


Criteria of Capability of 
Characteristics of 


T THE DIESEL Session on Thurs- 
day morning under the chairman- 
ship of O. D. Treiber, the matter of 
analyzing the performance of automo- 
tive Diesel engines on the basis of air 
capacity and speed was presented by 
Julius Kuttner, of New York City; and 
the development of a dynamic bomb 
for comparing the compression-ignition 
characteristics of injection-engine fuels 
was reported by A. W. Pope, Jr., of 
the Waukesha Motor Co. This “bomb” 
is a simple modification of the variable- 
compression C.F.R. engine adopted for 
knock testing and was on exhibition 
throughout the Annual Meeting. 
Before the technical session was 
opened, H. L. Horning, of the 
Waukesha Motor Co., drew on personal 
experience to illustrate the value of 
S.A.E. membership to the individual, 


4 


and the following committee was 
elected to nominate for 1933 a Vice- 
President representing the  Diesel- 


Engine Activity of the Society: O. D. 
Trieber, A. J. Poole, L. F. Burger, A. 
L. Beall; alternates, Harte Cooke and 
J. B. Fisher. 


Mr. Kuttner, in his paper on ap- 


Former and Auto-Ignition 
Latter Considered 


praising automotive Diesel engines, 
called it a paradox that the world’s 
most advanced type of internal-com- 
bustion engine is_ substantially ex- 
cluded from application in the world’s 
chief industry. He believes that the 
chief limitation of the Diesel engine is 
in the ability of its combustion system 
to function at low speed rather than 


at high speed; in fact, combustion 
throughout the entire speed range 


must be considered. 

Brake mean effective pressure is held 
by the author to be inconclusive as a 
measure of Diesel-engine capacity, be- 
cause it fails to distinguish between 
losses that are due to low volumetric 
efficiency and those arising from im- 
perfections in combustion. A study of 
air capacities assists in making this 
essential distinction. Special impor- 
tance is attached to the variation in 
air capacity with engine speed, because 
this controls acceleration and peak 
power. 

Consideration 
author to the 
and clearance 
of the former. 


was given by the 
arrangement of valves 
space and to the size 
Late closing of the 


February, 1932 
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inlet valve was shown to reduce the 
air capacity at low speed, and removing 
the inlet manifold was said to have 
cost 5 per cent of the air capacity in 
one instance, because of eddy currents 
at the sharp edges of the inlet ports. 
Turbulence was said greatly to influ- 
ence ignition lag and combustion effi 
ciency, while reduced turbulence limits 
the torque and acceleration at low 
speed. 

Mr. Kuttner gave formulas for com 
puting the quantity of air entering an 
engine and outlined two methods for 
measuring this quantity. Each of 
these methods was used in experi 
mental work cited. Measured mean 
effective pressures were used as the 
basis of theoretical calculations to de 
termine the quantity of air that would 
have been required if combustion had 
occurred without losses. The ratio of 
this amount to the quantity of ai 
actually taken in is called the excess 
air coefficient, and is considered im 
portant to the value of an engine for 
automotive propulsion. 

The study of air characteristics is 
believed by the author to be of definite 
value in removing some of the uncer 
tainty from the appraisals that must 
be made, in view of the great interest 
in Diesels for automotive service. 

The discussion of Mr. Kuttner’s 
paper by E. T. Vincent, of the Con 
tinental Motors Co.; C. O. Guernsey, 
of the J. G. Brill Co.; and H. D. Hill, 
of the Hill Diesel Engine Co., dealt 
particularly with the effect on Diesel 
engine performance of design factors 
such as bore-stroke ratio and combus- 
tion-chamber shape. The author ex 
plained that his primary object was 
to show how engine performance can 
be evaluated and that the engine types 
disclosed are those for which suitable 
test data are available. He agreed 
that Diesel engines showing superior 
performance are built but warned that 
conclusions from large-bore engines 
are not necessarily applicable to the 
automotive Diesel engine. 


Diesel-Fuel Ignition Characteristics 


Ignition characteristics of injection- 
engine fuels was the subject treated by 
A. W. Pope, Jr., and J. A. Murdock, 
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of the Waukesha Motor Co., in the 
second paper, in which they reported 
an investigation of various fuels. H. 
R. Ricardo was credited with calling 
attention to the study of ignition tem- 
peratures of Diesel fuels, as he had 
earlier to the detonation qualities of 
gasoline. 

The study of ignition characteristics 
of Diesel fuel was thoroughly discussed 
at a meeting of the Research Commit- 
tee of the Society in June, 1931, at 
which time engine tests were con- 
vincingly advocated as the basis. This 
conclusion was acted upon when the 
problem of measuring the characteris- 
tics of Diesel fuel was suddenly en- 
countered at the Waukesha plant. One 
of the C.F.R. engines was adapted to 
the work by the provision of a special 
piston having a recess in its head 
for the combustion space and fitting it 
with injection apparatus and devices 
for accurately adjusting and measuring 
the injection. The variable-compres- 
sion feature of the engine was retained. 

Tests completed showed that, as the 
compression is lowered, the ignition lag 
and rate of pressure rise increase until 
the compression is extremely low. 
Studies were made with varying mix- 
tures with kerosene of a Diesel fuel 
which had proved unsatisfactory and 
also with various mixtures of octane 
and heptane. It was found that the 
range of the latter mixture was not 
great enough, as the studies should 
extend beyond 100 per cent of heptane. 
Lubrication troubles in the injection 
apparatus were experienced with this 
mixture. These were obviated by an 
addition of 5 per cent of lubricating 
oil, but this upset the accuracy of the 
tests. 

The authors observed that, should 
the demand for Diesel fuel become 
great enough seriously to affect the 
gasoline situation, fuels at the upper 
end of the octane scale would be 
burned in engines having carbureters 
and those at the lower end of the 
scale would be suitable for Diesel 
engines. Such a condition would cause 
the two types of engine to approach 
each other in compression ratio. They 
pointed out that the tests reported 
were only a promising beginning and 





AUTHORS OF DIESEL-ENGINE PAPERS 
Kuttner (Left), of New York C 
Diesels for Automotive Work A. W. Pope, 
of the Waukesha Motor Co., Co-Authors of 


Julius 


teristics of Fuels 


Who Discussed Bases for Appraising 
Jr., (Center) and J. A. Murdock (Right) 


a Vaper on Compression-Ignition Charac 


for Ignition Engines 


expressed the hope that other labo- 
ratories will take up the work in the 
same cooperative spirit that has been 
so successful in developing the octane 
rating of gasoline. 


Discussers Confirm Waukesha Results 


In discussion, Neill MacCoull, of the 
Texas Co., reported auto-ignition ex- 
periments with an unmodified C.F.R 
engine which support the results ob- 
tained at Waukesha. He was able to 
determine the minimum compression 
ratio for auto-ignition within one- 
twentieth of a unit under definite oper- 
ating conditions. This compression ratio 
was found to vary uniformly with ait 
temperature. The auto-ignition com- 
pression ratios for most gasolines ap 
pear to correlate with their octane 
numbers, but adding lead to a Penn- 
sylvania gasoline changed the compres- 
sion ratio less than would be antic- 
ipated from the increase in octane 
number. Dr. A. E. Becker, of the 
Standard Oil Development Co., pointed 
out that the relative Diesel-fuel ratings 
by compression ignition are in sub 
stantial agreement with ratings pre 
viously assigned by other available 
means. 

A. L. Beall, of the Vacuum Oil Co.; 
Dr. Raymond Haskell, of the Texas 
Co.; D. P. Barnard, 4th, of the Stand- 
ard Oil Co., (Indiana); Harte Cooke, 
of the McIntosh & Seymour Corp.; and 
the chairman all commented on the 
promise of this compression-ignition 
engine as a research tool for use in 
the proposed A.S.M.E.—S.A.E. cooper- 
ative investigation of Diesel fuels. Dr. 
H. C. Dickinson, of the Bureau of 
Standards, discussed the existing con 
fusion regarding ignition temperatures 
of materials and pointed out that the 
method used by Messrs. Pope and Mur 
dock gives a more satisfactory basis 
for comparing the ignition characteris 
tics of fuels than any previous method 


Finishes on Machine Surfaces 


( N THURSDAY afternoon, follow 
ing the Production Session, mem 
bers of the Production Activity Com- 
mittee, the Production Division of the 
Society’s Standards Committee and a 
number of guests considered carefully 
the project to establish a standard for 
finishes of machine surfaces that has 
been proposed under the procedure of 
the American Standards Association, 
with the Society acting as a joint 
sponsor. A special investigating Com- 
mittee appointed by the A.S.A., in pre 
paring to submit its recommendations, 
has prepared the following scope for 
this project when a Sectional Committee 
is organized to proceed with it: 
Classification of machined or ground sur 
faces according to quality of finish, to in 
clude 
(a) Standards of quality of finish for ma 
chined surfaces 
(6) Standards of 
ground surfaces 
(c) Methods of inspection for the quality 
grades standardized 
(d) Designation of quality grades for use 
in specifications and drawings 
Those attending the meeting con- 
curred in the recommendation that the 


quality of finish for 
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project be undertaken with the S.A.E. 
as a sponsor but recommended to the 
Investigating Committee that only that 
part of the proposed scope included in 
Items (a) and (b) as applying to metal 
surfaces be undertaken first by the 
Sectional Committee when organized. 
This procedure was recommended be- 
cause of the very extensive field to 
which it applies as to materials, classes 
of finish and quantity of production. 
This standardization, if properly de- 
veloped and applied, will be far-reach- 
ing in its effect, especially in the ex- 
tensive field of automotive production, 
and for this reason it is considered un- 
wise to undertake too broad a scope 
over too wide range of products instead 
of by gradual, systematic progress. 
Production Meetings and Membership 
Members of the Production Activity 
Committee who were present also 
recommended that no production session 
be arranged for the Summer Meeting 
of the Society, as few of the production 
members attend this meeting. Plans 


for the National Production Meeting 
next fall were also discussed, but an- 
nouncement of the time and place by 
Production Meetings Committee Chair- 


man Joseph Geschelin was deferred 
until the Committee’s arrangements 
are more complete and have been 


approved by the entire membership of 
the Committee. 

The value of the Society’s produc- 
tion activities and general activities to 
all production men, as well as to the 
engineering and other branches of the 
industry, was also discussed, it being 
felt that much can and should be done 
by the Committee to carry this message 
to all non-member production men. The 
Committee formulated preliminary plans 
for doing this, but a suitable organiza- 
tion must first be set up, the procedure 
determined and the necessary means 
for going ahead arranged for before 
more definite information can be pub- 
lished. The Committee purposes to get 
behind the Get-Your-Man campaign and 
to make Production one of the leading 
Activities of the Society. 


Industry’s Subaltern Officers 


The Sub-Executive—His Selection, Training and Com- 


pensation—Discussed at Production Session 


( NE of the most important phases 

of industrial management, accord- 
ing to Gordon Lefebvre, consulting 
engineer, of Detroit, is the place in 
industry of minor executives such as 
foremen, sub-foremen, time-study men, 
tool designers and the like, and the 
handling of these executives through 
the varied ups and downs in the busi- 


ness cycle. With such a_ statement, 
Mr. Lefebvre prefaced his talk on 
Thursday afternoon, Jan. 28, when 


more thén 100 production men and 
others assembled to hear him speak. 

Stressing the importance of the sub- 
executive and his value in dollars and 
cents, Mr. Lefebvre said that the em- 
ployer should be well assured on three 
points; namely, the most meticulous 
care in the selection of the sub-execu- 
tive, an intelligent and diligent training 
and education and a fair method of 
compensation. He voiced the opinion 
that each of these points ordinarily 
receives far less attention than it de- 
serves, and he outlined plans for im- 
proving the methods of selection and 
training and for establishing a more 
satisfactory basis of compensation than 
now prevails in industry. 


Intangible Values as Assets 


In opening the discussion on Mr. 
Lefebvre’s talk, Chairman Brumbaugh 
expressed gratification that the speaker 
had touched on several points that are 
too often overlooked, such as the fact 
that there are intangible values to the 
production man’s function which should 
be put into more concrete form. Putting 
it a little differently, when any change 
in policy, from a material standpoint, 
is to be made, the whole process is most 
definite, and the management can ob- 


tain a definite figure as to what the 
proposed change will cost; but there is 
no mechanism to present to the manage- 
ment the cost of changes in the organi- 
zation. 

Joseph Geschelin, in agreeing with 
Mr. Lefebvre as to the importance of 
the sub-executive, said that it is too 
little realized that the effectiveness of 
various wage plans depends very largely 
upon the spirit in which the instruc- 
tions are carried out by the men, and 
that the money value of the sub-execu- 
tive in this connection needs to be 
emphasized; that is, the management 
needs to be convinced that the sub- 
executive represents an actual invest- 
ment. 

Regarding instruction to minor ex- 
ecutives, W. W. Nichols said that he 
always found that it paid to tell a man 
why a job should be done in a certain 
way, and he emphasized the importance 
of closer cooperation between the engi- 
neering department and the shops. In 
conclusion, he told about some interest- 
ing personal observations that he had 


made recently in various European 
factories. 

T. J. Litle, Jr., also felt that the 
engineering executive should mingle 
— freely with the men down the 
ine, 


Steering-System-Vibration Film Shown 


The presentation and discussion of 
Mr. Lefebvre’s paper had been preceded 
by several features. At the beginning 
of the session an interesting film pro- 
vided by Dr. H. C. Dickinson, of the 
Bureau of Standards, had been shown, 
accompanied by comments and explana- 
tions by Dr. Dickinson. This film 
depicted work done in connection with 





GORDON LEFEBVRE 


Who Discussed the Responsibili 
ty of Manufacturing Manage 


ment 


some experiments on vibrations of steer- 
ing systems of automobiles, by Prof. G 
Becker, of the Charlottenburg Tech- 
nischen Hochschule of Berlin. 

After the showing of the German 
film, a business session of the Produc- 
tion Activity was held, and the follow 
ing were elected as a Nominating Com- 
mittee to select the Vice-President of 
the Production Activity for 1933: A. K 
Brumbaugh, D. R. Devor, Stanley Whit- 
worth and W. W. Nichols; alternates, 
V. P. Rumely and J. W. Brussel. 

Following the discussion of 
Lefebvre’s paper, the session was 
closed with a film which showed new 
developments for automatically convey- 
ing parts and materials to various 
types of shop machines for the machin 
ing operations. 


Mr 


Meetings Committee Looks 
Ahead 


WELL ATTENDED meeting of 
i the Meetings Committee was held 
on Wednesday, Jan. 27, at 5 p. m. 
Chairman N. G. Shidle resided, and 
the following members of the i931 and 
1932 Committees were present: P. 
Altman, R. F. Anderson, V. G. Apple, 
L. R. Buckendale, A. F. Coleman, G. P. 
Dorris, Joseph Geschelin, F. C. Horner, 
W. S. James, W. C. Keys, A. J. Poole, 
C. S. Ricker, S. W. Sparrow, Hubert 
Walker, E. C. Wood and General Man- 
ager John A. C. Warner. 

Chairman Shidle transmitted to the 
Committee an invitation from the Chi- 
cago Section for the Society to hold a 
meeting in that city in 1933 during the 
World’s Fair. After a thorough dis- 
cussion, it was voted that the Meetings 
Committee should recommend to the 
Council that the invitation of the Chi- 
cago Section, so far as holding either 
an Annual or a Semi-Annual Meeting 
in that city during the World’s Fair 
is concerned, should be declined with 
thanks. 

The apportionment of technical ses- 
sions among the various Activities at 
the Summer Meeting was discussed, 
and a tentative plan of sessions was 
arranged. 

Chairman Shidle reported that the 
Meetings Committee had received and 






































































































































































































































































































































































































































































40 






had transmitted to the Transportation 
and Maintenance Activity invitations 
from the Kansas City, Indianapolis, 
Pittsburgh and Toronto Sections to hold 


the 1932 Transportation Meeting in 
those cities. 
\. F. Coleman, the representative 


S.A.E. JOURNAL 


from the Transportation and Mainte- 
nance Activity, reported that the Ac- 
tivity favored accepting the invitation 


received from Toronto, and the Meet 
ings Committee voted to recommend 
to the Council the acceptance of the 


Toronto invitation. 


Festivity Pervades Dinner Session 


Detroit Section Entertains the Society—Maurice Holland 


Vividly Presents Research as Insurance 


even the ghost of 
permitted to 
the festive glamor of 
the Book-Cadillac 


Depression 
enter and dim 
the ballroom of 
Hotel on Thursday 
evening, Jan. 28, when the Detroit 
Section again acted as host to the 
National Society. The speakers’ table 
was ornamented with cocoanuts as 
symbolic of the subject of the evening 

research; and Toastmaster Alex 


N27 
a was 


Taub fittingly declared “Nuts” the 
theme song. 
At this point the occasion was en 


livened by a serenade at the outer doo1 
and the appearance of the Detroit 
High-Hat brass band whose attire left 


no doubt that the musicians had come 
directly from Berlin to attend the 
S.A.E. Dinner. A repertoire of “side 


walk tunes” brought bursts of applause 
and a shower of copper into the tuba. 

Toastmaster Taub, carrying on the 
spirit of the occasion, injected a humor 
ous note into the introductions of the 
following guests at the speakers’ table 


K. M. Wise. Pierce-Arrow Motor Co. 

A. W. Searratt, International Harvester Co 

Louis Phoms, Graham-Paige Motors 
“orp. 

F. E. Watts, Hupp Motor Car Corp 

H. T. Woolson, Chrysler Corp. 

J. G. Vincent, Packard Motor Car Co 


H. L. Horning, Waukesha Motor Co 

A. J. Seaife, White Motor Co 

Maurice Holland, National 
Council 

B. B. Bachman, 

John A. 
i-ngineers 

] M. ( rawiord. Chevrolet Motor Co 

H. D. Church, White Motor Co 

W. B. Stout, Stout 
Tories 

Il. C. Snow, 

George F 
{merican Boy 

C. W. Spicer, Spicer Mfg 

S. G. Baits, 


Rese are} 


Autocar Co 


C. Warner, Society of Automoti 


Engineering Lab 


Auburn 
Pierrot, 


Automobile Co. 
Managing 


Corp 
Hudson Motor Car Co 


Before the proceedings of the session 
began the assemblage was called upon 
by the toastmaster to observe one min 
ute of impressive silence as a tribute to 
and in memory of “Eddie” Stinson, 
who had lost his life in an airplan 
accident at Chicago earlier in the week. 


Cooperative Research and Its Value 


The sole speaker of the evening was 
Maurice Holland, of the National Re 
search Council, and the title of his ad 
dress was Teamwork in Research. 

The experience of the Society’s Re 


search Department was checked ex 
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Editor, 


actly by Mr. Holland’s 
the handicap to cooperative research 
in the form of the notorious slowness 
of committee activities can be overcome 
only by providing a central laboratory 
or organization with full-time or part- 
time services of paid employes to di- 
rect and act as a clearing house for 
each project. 

As outstanding examples of effective 
cooperative research, Mr. Holland cited 


statement that 





MAURICE HOLLAND 


Director Engineering and Ii 
dustrial Research, National Ré 
search Counci Speaker o1 
Teamwork in Research, at the 
Annual Meeting Dinner 


the work and covered briefly the natur« 
and extent of the various undertakings 
of the American Gas Association, Na 
tional Canners Association, Nationa! 
Lime Association, American Petroleum 
Institute and the American Bureau of 
Welding. 

Among representative types of re- 
search organizations, in addition to a 
number of laboratories maintained by 


industries and associations, were men 
tioned the Mellon Institute, Battelle 
Institute, Arthur D. Little, Inc., the 


Government 
Bureau of 


schools. 


the 
technical 


departments such as 
Standards, and 


In picturing cooperative research in 
the automotive industry, Mr. Holland 
aid: 

It is a 
namic > 


moving picture, the plot is dy 
it has drama, romance and even mys 


teries, 


but from where I stand it appears to 





be a “talkie”; it 
sound effects, 


is mostly concerned with 
with little or no action, 


Research Dollars a Premium on Indus- 
trial Life Insurance 


The speaker pointed out the woeful 
lack of research in the interest of the 
industry as a whole and the compara 
tive absence of highly trained scientists 
capable of conducting fundamental re 
search employed in the 96 direct labo 
ratories listed in Bulletin No. 81 of the 
National Research Council under Au 
tomotive Vehicles, Equipment and Ac 
cessories. He estimated the total ex 
penditures for research in this $3,000,- 
000,000 industry as about $10,000,000, 
or one-third of one per cent of actual 
investment, and said: 

What would you think of 
ries one-third of 
his house? 


a man who cat 
cent insurance on 
Research is industrial insurance 
againt competition. Research 
the premium on a policy of 
or death. 


Mr. Holland 
expenditures on 
under the direction of the Society’s 
Research Committees and Subcommit 
tees as about $30,000. The money ac 
tually spent is less than one-half that 
amount. Even the $30,000 he regarded 
as “less than the proverbial drop in 
the bucket, and the grain of sand on 
the beach washed by the ocean of in 
dustry.” Referring to a chart listing 
the expenditure for cooperative re 
search in 38 leading trade associations, 
he pointed out that his estimate would 
place the automobile industry in a 
class with the Western Red Cedar, the 
Glass Container Association and the 
Malleable Iron Research Institute. He 
commented further: 


one pel 


dollars 
industrial 


are 


life 


estimated the 
cooperative 


annual 
research 


the research race for industrial 
supremacy, the automobile industry is 
behind the biscuit and cracker manufactur 
ers and the dyers and cleaners and takes a 
terrible beating from the California Fruit 
Growers, the National Lumber Manufactu 
and the American Petroleum Institute, 
which are in the big-money class. 


Thus, in 


! 
well 


eTs 


Huge Savings from Fuel Research 


The present-day automobile, in the 
last analysis, was labeled as a research 
assembly job built up from many con- 
tributions out of research and develop- 
ment of other industries, many ap- 
parently remote from it. The coopera- 
tive-fuel-research project, in which the 
Society has had a part since its in- 
ception, Mr. Holland referred to as an 
outstanding example of how this type 
of work can be conducted, and he 
pointed to the estimated savings which 
have accrued to the benefit of gaso- 
line users for several years at the rate 
of $100,000,000 a year as_ sufficient 
evidence of its success. 

In closing, Mr. Holland offered the 
services of the Division of Engineering 
and Industrial Research as a research 
adviser to the automotive industry 
through the Society of Automotive En- 
gineers, and he epitomized research 
workers as “the prospectors on the 
frontiers of industry. Years of toil on 
the borders of the unknown may be re- 
warded by a handful of glittering nug- 
gets in the form of new facts. The 
dividends of industry are the minted 
winnings of pioneer research efforts.” 








ANNUAL MEETING REPORT—RESEARCH SESSION 


Vapor Lock, Gum and Lubrication 


Bureau of Standards Representatives Outline Progress 
in These Research Fields 


rIYHE research session was attended 

by approximately 300 Society mem- 
bers and guests. Dr. J. Bennett Hill, 
chief chemist, the Atlantic Refining Co., 
stated in opening the session that ex- 
perimental work which had been con- 
ducted at the Bureau of Standards on 
the problem of easy starting showed 
that the responsibility for this was 
largely on the shoulders of the oil com- 
panies rather than on those of the auto- 
mobile manufacturers. In contrast to 
this vapor lock which was believed 
to a fuel problem but has been 
shown to be largely a mechancial prob- 
lem. 


1S 


be 


Recent Data on Vapor Lock 


The first paper, on Fuel-System De- 
sign and Vapor Lock, by O. C. Bridge- 
man and H. S. White, of the Bureau of 
Standards, was presented by the for- 
mer. The authors state in the intro- 
duction that the function of the fuel- 
feed system in any automobile is to de- 
liver the fuel continuously from the 
supply tank to the intake manifold of 
the engine in the desired quantities. 
A common cause of failure to perform 
this function satisfactorily is the occur- 
rence of vapor lock, or boiling of the 
gasoline in the fuel-feed system. Va- 
por lock may occur as the result of 
poor design and installation of the fuel 
system, of excessive fuel-vapor pres- 
sure, or of adverse atmospheric condi- 
tions. Whereas atmospheric conditions 
cannot be controlled, fuel-vapor pres- 
sure can be maintained within limits by 
the petroleum refiner, and the design 
and installation of fuel-feed systems 
can be modified within limits by the au- 
tomotive engineer. The relation be- 
tween vapor pressure and vapor lock 
was treated previously in the S.A.E. 
JOURNAL, July, 1930, p. 93; hence the 
present paper is limited more specifi- 
cally to fuel-system design in its rela- 
tion to vapor lock, and to the permis- 
sible fuel-vapor pressure for satisfac- 
tory engine operation. 

After presenting and analyzing the 
general equation between vapor-lock- 
ing temperature and Reid vapor pres- 
sure, the authors point out that, as a 
basis for discussion of the relation be- 
tween fuel-system design and vapor 
lock, it is convenient to subdivide pres- 
ent-day fuel systems into three types; 
namely, gravity-feed, vacuum-tank and 
fuel-pump systems. They then consider 
these in the light of the information 
obtained at the Bureau of Standards in 
the last two years. 

Assuming that a gasoline of given 
vapor pressure in the fuel system 
of the car, the statement is made that 
the three major ways in which fuel- 
system design and installation can as- 
sist in the avoidance of vapor lock 
when operating at any given atmos- 
pheric temperature are: (a) by in- 
creasing the capacity of the system for 
handling vapor, (b) by decreasing the 


is 


quantity of heat that gets into the fuel 
system and (c) by putting pressure on 
the fuel. These methods are then an- 
alyzed. 


Discussers Relate Their Findings 


C. W. McKinley, assistant chief en- 
gineer of the A. C. Spark Plug Co., 
who was one of the first discussers, 
said that his company had made exper- 
iments which were confirmed by the 
Bureau’s work; he had difficulty, he 
added, in convincing engineers that va- 
por lock was not entirely due to the 
fuel-pump, and he gave an example 
in which the carbureter was _ respon- 
sible for the difficulty. He also cited a 
case in which insulating the fuel from 
heat enabled a gasoline of 10-lb. vapor 
pressure is to be used instead of one 
of not more than 7 or 8 lb. 

M. J. Mulligan, of the General Mo- 
tors Corp., showed a modification of the 
Reid vapor-pressure bomb, the conven- 
ience of which he emphasized. Mr. 
Gerard, of Socony-Vacuum Oil Co., re- 
lated some experiences in trying to 
please the public with fuels and auto- 
motive equipment in the Philippines. 
He cited the case of a car that was 
capable of running at 80 m.p.h. but 
that could only be made to run at about 
65 m.p.h. during the heat of the day. 
Some improvement was made by insu- 
lating and changing the position of the 
fuel lines. 


Gum in Gasoline 


The second paper, on The Problem 
of Gum in Gasoline, by E. W. Aldrich 
and N. P. Rolin, also of the Bureau, 
was read by Miss Aldrich, who pointed 
out that the subject matter of the pre- 
print was accelerated oxidation tests. 
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Since preprints were available on the 
Gum Stability of Gasolines, the more 
general subject was discussed. 

The major part of the discussion fol- 
lowing the paper on gum dealt with 
resin formation. Mr. Strawn, of Ben- 
dix-Stromberg Co., asked if the dif- 
ficulty of starting an automobile after 
storing it for a week might be due to 
deposits of resin. R. E. Wilson, head 
of development and patent department, 
Standard Oil Co. (Indiana), said that 
this was more probably cue to weather- 
ing of the gasoline. A. L. Beall, engi- 
neer, Vacuum Oil Co., stated that dif- 
ficulties from resin formation did not 
usually occur until the gasoline had 
stood in the tank and fuel-feed system 
for about three weeks. 

J. P. Stewart, head of the automo- 
tive laboratory of the Vacuum Oil Co., 
asked what the difference between 
resin and gum. Mr. Bridgeman an- 
swered that the difference in composi- 
tion not known but a difference in 
the way in which they are formed had 
been found. Gum may be defined 
the residue left on evaporation, while 
resin separates from the liquid phase. 
The formation of gum séems to be 
closely connected with oxidation proc- 
esses, while resin appears to be formed 
as the result of polymerization due to 
catalytic action. T. A. Boyd, head of 
the fuel research section, General Mo- 
tors Corp. Research Laboratories, 
asked how resin deposition might be 
avoided and suggested the possibility 
of removing the gasoline from cars 
that are to be stored for any length of 
time. Chairman Hill said that resin 
formation was assisted by zinc chloride, 
which used as a flux in soldering 
tanks, and that some of the difficulty 
might be avoiled by using a different 
flux. Mr. McKinley mentioned certain 
differences in resin formation between 
cars that are shipped and those that 
are driven away from the factory and 
stated that, in cases where resin is de- 
posited, the trouble never recurs when 
the gasoline is removed and the tanks 
thoroughly cleaned out. T. C. Smith, 
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AUTHORS AND SPEAKERS ON FUEL RESEARCH AND LUBRICATION 


Dr. H. C. Dickinson (Left), Chief of Heat and Power Division, Bureau of Standards, 

Co-Author of a Paper on Fundamentals of Automotive Lubrication. Dr. O. C. Bridge- 

man (Center), Chief of Friction and Lubrication Section of the Bureau, Co-Author 

with Dr. Dickinson on the Lubrication Paper and with Hobart S. White on a Paper 

on Fuel-System Design and Vapor Lock. Miss Elizabeth W. Aldrich (Right), of the 
Bureau, Author of the Paper on The Problem of Gum in Gasoline 
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engineer of motor-vehicles and labor- 
saving machinery, American Telephone 
& Telegraph Co., said that his expe- 
rience was that oil companies were 
making good gasolines from the stand- 
point of gum formation. Mr. Bridge- 
man answered that much difficulty did 
not seem to be experienced from gum 
at present but that, in any research 
problem, getting the information before 
the trouble became acute was advisable. 


Lubrication Fundamentals Discussed 


The third paper was entitled The 
Fundamentals of Automotive Lubrica- 
tion, by Dr. H. C. Dickinson and Dr. 
O. C. Bridgeman, of the Bureau of 
Standards, and was presented by the 
latter, who gave an informal presen- 
tation of certain lubrication problems. 
He pointed out that journal bearings, 
antifriction ball and roller bearings and 
gears are the most important devices 
that are of interest in a study of auto 
motive lubrication. These three de 
vices were then discussed in turn by 
the speaker. 

General relations for the friction and 
power dissipated in journal bearings 
were deduced, and emphasis was placed 
on the ranges of operating conditions 
n which ZN/p and pv respectively were 
of importance. The opinion was ex 
pressed that the equation given fo1 
power loss, which was based purely on 
experimental evidence, sufficed to settle 
na large measure the controversy of 
many years’ standing between the pro 
ponents of the ZN/p and pw theories. 
Data were presented showing that un 
der many conditions the viscosity of the 
oil may become so low, because of heat 
generated in the bearing, as to be an 
important reason for bearing failure 
He also pointed out that the tempera 
ture rise in the oil film is negligible 
under most operating conditions and 
that heat conduction through the metal 
is a more important factor in heat re 
moval than is the oil flowing through 
the bearing. 

In connection with gears, emphasis 
was placed on the new developments 
introduced in the last one or two years 
by the adoption of hypoid gears. Lubri- 
cants for such gears must be capable 
of carrying very heavy loads, so that 
various materials must be added to the 
oil to give it this property. The basic 
principle of such extreme-pressure lubri- 
cants is that a non-petroleum film will 
be formed on the metal surfaces. Dur- 
ing operation, this film goes through a 
continuous process of being worn off 
and replaced, so that the problem of 
wear with hypoid gears is almost as 
important as that of the load-carrying 
capacity of the lubricant. Other im- 
portant features of extreme-pressure 
lubricants are their stability and free- 
dom from corrosive materials. 


Heat Generation the Main Factor 


In concluding, the opinion was ex- 
pressed that, while much practical in- 
formation on lubricants was available, 
the fundamental information on lubri- 
cants in their relation to operation in 
service was very meager and a plea 
was made for more fundamental work 
on the whole problem of automotive lu- 
brication. 


In opening the Harold 


discussion, 
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Caminez, engineer in charge of the air- 
craft-engine department of the Allison 
Engineering Co., pointed out that one 
of the more important causes for bearing 
failure is the failure of the babbitt at 
the high temperatures involved due to 
the marked decrease in elasticity with 
increase in temperature. R. E. Wilson 
took occasion to emphasize the fact that 
considerable practical information is 
available regarding lubricants, but that 
further work on the fundamentals of 
the problem was desirable. Dr. Dickin- 
son emphasized the fact that, whereas 
failure of the babbitt was a very im- 
portant factor, the quantity of heat 
generated in the bearing determined 
whether the temperature would rise 
sufficiently to cause babbift failure. 
Therefore the ZN/p or pv values, de- 
pending upon the range, are really the 
primary factors of interest. This point 
was corroborated by J. B. Fisher, chief 
engineer, Waukesha Motor Co., who 
told of practical experiences in hot 
climates in which bearing failure was 
averted by a very careful control of 
il vi 


tine VISCOSITV. 


Truck-Rating Formula 
Medified 


- the meeting of the Motor-Truck 
4 and Motorcoach Rating Committee 
on Wednesday evening, Jan. 27, the fac 
tors involved in the _ three-number 
method of rating motor-truck capacity 
and ability, that was approved at the 
general meeting of the Committee at 
Washington during the Transportation 
Meeting in October, 1931, were re 
viewed and modified to represent what 
were considered good average values. 
[he formula for determining the grade 
ability factor was changed to 
the percentage of grade and is 


indicate 


Percentage of grade 
ae ae: & es Bs - 
rx GVW 


LOO 


RF 


It was suggested that, inasmuch as 
the constants in the formula are fixed, 
the formula be reduced to its simplest 
form; but it was decided that, to avoid 
the necessity of having to break down 
a simplified formula into its component 
factors, the basic formula be used. 

Use of the gross vehicle load in the 
application of the formula in rating 
motor-trucks was suggested as being 
fundamentally more correct than to use 
the gross vehicle weight. As Chairman 
L. R. Buckendale had also received 
other suggestions from several mem- 
bers of his Committee bearing on the 
rating as agreed upon at the meeting 
held in Washington, and the constants 
to be used in the formula, he requested 
those who had offered suggested modi- 
fications to submit them to him in the 
same form as that in which the Com- 
mittee’s proposal was drafted so that 
they can be compared with the proposed 
rating and formula at the next meet- 
ing of the Committee. 

Those present felt that, because of 
the importance to the motor-truck man- 
ufacturers as well as to the operators 
of establishing a common yardstick or 
basis for the comparison of motor-truck 





performance ability, a definite recom- 
mendation should be formulated for 
adoption by the Society next June after 
further consideration of the recom- 
mendation as at present approved by 
the Committee and the suggestions to 


be submtited to Chairman Buckendale 


Report of Research and Sub- 
Committee Meetings 


FULL schedule of Research Com 
L mittee meetings was held in con 
junction with the Annual Meeting in 
Detroit, and it was climaxed by a meet- 
ing of the Research Committee as a 
whole on Friday, Jan. 29, at which 
reports and recommendations on the 
various projects were considered and 
acted upon. 

An analysis of all available field and 
test data on extreme-pressure lubri 
cants, which had been submitted con- 
fidentially to Dr. H. C. Dickinson and 
his associates at the Bureau of Stand 
ards, formed the basis of a report to 
the Lubricants Research Subcommittee 
and included a proposed program of 
further work on this project. This Sub- 
committee was organized at the 1931 
Semi-Annual Meeting to develop tests 
to evaluate the properties of extreme 
pressure lubricants and to formulate 
tests to determine what the lubrication 
requirements of gears and bearings are 
with the idea of correlating the tests 
on oils with the requirements of gears 
and bearings. 

As the first step toward this object 
the Subcommittee, and, in turn, the 
Research Committee as a whole, ap 
proved the proposed program of re 
search and recommended that, with the 
approval of the Society’s Council, an 
organized effort be made by the execu 
tive group of the Lubricants Subcom 
mittee to obtain the necessary funds 
from interested trade associations. 


Financing of Diesel-Fuel Research 
Considered 


The Joint S.A.E. and A.S.M.E 
Diesel Fuel Research Committee met 
on Thursday, Jan. 28, to consider the 
report of its Ways and Means Subcom 
mittee. In the general discussion on 
this report it was indicated by repre 
sentatives of commercial organizations 
in both the Diesel-engine-manufactur 
ing and the petroleum fields, that in 
dividual companies would be willing t 
contribute toward the financing of this 
project. Accordingly, the Research 
Committee approved the Joint Com- 
mittee’s plan for raising the fund by 
direct subscription from _ individual 
companies in the interested industries, 
and recommended to the _ Society’s 
Council that it authorize the members 
of the office staff assigned to the Diesel 
Engine and Research Activities of the 
Society to cooperate with the Ways 
and Means Subcommittee to the fullest 
extent so that this resarch may be 
gotten under way at the earliest pos- 
sible date. 


Wabblemeter Sales Promotion 
Advocated 
The Riding-Comfort Subcommittee’s 
future program as outlined in the 
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paper presented by Dr. F. A. Moss at 
the Riding-Comfort Session on Wednes- 
day morning, Jan. 27, was heartily 
endorsed by the Research Committee, 
together with the resolution that, in 
the light of good sportsmanship, it is 
the duty of each individual member of 
the Committee to do everything in his 
power to promote the sale of the 
wabblemeter; thus enabling the organ- 
ization of a cooperative program of 
correlation to verify and promulgate 
the results already obtained and re- 
ported by Dr. Moss. 


Traffic Study Is Planned 


The Highway’s Subcommittee’s prin- 
cipal consideration was given to a 
letter from the Secretary of the Na- 
tional Conference on Street and High- 
way Safety, at whose request the 
United States Bureau of Public Roads 
is initiating a research program on 
traffic. In reply to this letter inviting 
suggestions concerning phases of the 
traffic problem which warrant special 
investigation, the Highways Subcom- 
mittee gave unanimous support to the 
report of Subcommittee 9, Vehicle and 
Highway Mechanics as Related to 
Traffic, of the Highway Research Board 
Committee on Traffic, of the National 
Research Council, as representative of 
some of the problems and types of 
problem in which the Society is inter- 
ested. It was, however, generally 
acreed in both the meeting of the Sub- 
committee and the Research Commit- 
tee, that the relation of traffic problems 
to the automotive industry is of such 
importance as to warrant vital interest 
in the proposed project. Accordingly, 
plans were made for more intensive 
study of the subject and for an early 
meeting of the highways group. 


Front-Wheel-Alignment Symposium 
Presented 


The Symposium on _ Front-Whee! 
\lignment, presented at the session 
held Monday afternoon, Jan. 25, was a 
result of the activities of the Front- 
Wheel-Alignment Subcommittee. It 
included a final report of the survey 
conducted at the General Motors Prov- 
ing Ground under the sponsorship of 
this group. 

At the request of the Subcommittee, 
the Research Committee contiriued this 
front-wheel-alignment group for the 
purpose of collecting from time to time 
the car manufacturers’ specifications 
on wheel alignment and endeavoring to 
collect and make available information 
as to the equipment and procedure 
for measuring and correcting misalign- 
ment which car manufacturers recom- 
mend to their service stations in the 
field. 


Fuel Research and Other Reports Made 


The Research Committee also heard 
reports on the numerous fuel projects 
that constituted the 1931 program of 
the Cooperative Fuel Research; and 


considered proposed programs on de- 
tonation, vapor lock and gum research. 

The Detonation Subcommittee of the 
Cooperative Fuel Research reported 
definite progress in the approval of 
the apparatus and tentative recom- 
mended procedure for conducting anti- 
knock tests by the Cooperative Fuel 
Research Steering Committee. This 
apparatus and method are now in proc- 
ess of being made A.S.T.M. tentative 
standard. It was agreed that the next 
logical step in the undertaking, that is, 
the correlation of octane-number rat- 
ings in the laboratory tests with the 
behavior of given fuels in cars on the 
road, is of enormous economic impor- 
tance from the viewpoint of both the 
automotive and the petroleum indus- 
tries. The adaptation of the C.F.R. 
engine and method to aircraft fuels, 
the second phase of the proposed pro- 
gram, was also regarded as most essen- 
tial to the progress of aircraft-engine 
development. 

The papers presented at the last 
Summer Meeting, together with that 
on Fuel-System Design and Vapor 
Lock by O. C. Bridgeman and H. S. 
White, constitute a progress report of 
the work on this project. Correlation 
of the laboratory data secured in this 
research with actual vapor lock in cars 
under atmospheric conditions was 
unanimously recommended as the next 
step in this work. The Committee also 
reiterated its stand favoring research 
on gum at the Bureau of Standards, 
and endorsed the program proposed by 
the Cooperative Fuel Research Sub- 
committee on gum. 

In conclusion, the Research Commit- 
tee unanimously agreed to summarize 
its recommendations td the Cooperative 
Fuel Research Steering Committee in 
a statement to the effect that the 
S.A.E. Research Committee regards 
the proposed work on the correlation 
of octane-number ratings with per- 
formance in service, the research on 
gum and the proposed further work 
on vapor lock, as being all of vital 
importance to the automotive industry, 
and in the order named. 


Groups to Study Army-Truck 
Specifications 


T the meeting of the Military Motor- 
4 Transport Advisory Committee on 
Thursday morning, which was attended 
by Brig.-Gen. A. E. Williams, Col. 
Brainerd Taylor, Col. E. S. Stayer and 
civilian representatives of the Quarter- 
master’s Department, the Committee 
discussed what it can do in advising the 
department regarding its program of 
motor transport equipment with respect 
to dimensional standardization of the 
units in these vehicles. 

As a result of the discussion, a study 
of the Quartermaster Department’s 
drawings and specifications was divided 
into the following six groups, each to 


discuss the specifications and drawings 

falling within its respective group and 

to cooperate with other groups where 

the subjects of their studies come to- 

gether. 

(1) Transportation and Maintenance, J. F. 
Winchester, chairman 

(2) Engines and Engine Accessories, L. P. 
Kalb, chairman 

(3) Axles, Brakes and Wheels, L. R. Buck 
endale, chairman 

(4) Transmissions, J. E. Padgett, chairman 

(5) Steering-Gears, F. F. Chandler, chair 
man 

(6) Chassis, C. A. Peirce, chairman 

Each of these subcommittee chair- 

men will organize his subcommittee 

from among the members of the cor- 

responding group in the S.A.E. Stand- 

ards Committee, group (1) to be selected 

from among the members of the Trans- 

portation and Maintenance Activity 

Committee of the Society. 


Story of Wright Field Work 
Told 


T HE Aircraft Session held Wednes- 
day evening, Jan. 27, was of con- 
siderable interest and was attended by 
about 350 members and guests. Gen. 
H. C. Pratt, Chief of the Materiel Di- 
vision of the Army Air Corps, from 
Wright Field, Dayton, presented a 
graphic story of the work being done 
by Wright Field engineers, Air Corps 





BRIG.-GEN. H. C. PRATT 


Chief of the Materiel Division, 
Army Air Corps., Who Spoke on 
Aircraft in the Army 


officers and personnel to add speed to 
Army aircraft of all classes. 

Chairman William B. Mayo opened 
the meeting for questions at the con- 
clusion of the talk, and the unusual in- 
terest evinced in General Pratt’s talk 
was amply exhibited by the volume of 
questions asked. Considerable credit 
should be given to the Air Corps for 
its cooperation in the presentation of 
this interesting address. 
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Council Meetings Held at Annual Meeting 




















MMEDIATELY following a luncheon year, and a complete list of all Com- the 1932 Standards Committee and Di- 
of the 1931 Council, on Monday, mittees of the Society for the 1932 ad- visions, as well as the other committees 
Jan 25, a meeting was called to order ministrative year was received by the of the Society, was approved. 
with President Bendix in the chair. Council. The personnel of these Com- The recommendation of the Stand 
Most of the business transacted was mittees is printed on p. 57 of this issue ardization Policy Committee that the 
of routine nature, 20 applications for of THE JOURNAL. procedure of the Standards Committee 
individual membership and 6 transfers O. DL. Treiber, Chairman of the be reorganized was submitted and th: 
in grade of membership being ap- S.A.E.-A.S.M.E. Diesel-Fuel Research Council approved it in principle, the 
proved. Three reinstatements to mem- Committee, reported on the plans of details to be worked out and submitted 
bership and 1 reapproval were also this Committee, stating that it wished at a future meeting of the Council for 
acted on favorably. The reports of to raise $30,000 from the industry over further consideration. The Standards 
Divisions as approved at the morning a period of three years, to proceed with Committee, which will consist of a 
session of the Standards Committee the work outlined. He requested that Chairman and the Chairmen of all the 
were presented by Chairman A. Boor the Council approve payment of inci Divisions instead of all the members 
and approved dental expenses of staff members in of all the Divisions, will meet regularly 
Plans for the Get-Your-Man unde making contact with various com a a Committee at the Annual and 
taking were brought up and discussed, panies to raise the necessary funds to Semi-Annual Meetings of the Society 
and in this connection the iggestion carry on this research. The Council to consider the reports of Divisions, ir 
was made that advantage be taken of discussed the matter at length and re- stead of as a general session as hers 
the 90-day period in which new mem ferred it to a committee that is to re- tofore. The Council also approved thi 
bers are allowed to pay their dues and port further at the next Council meet suggestion of the Standardization Pol 
initiation fee, attention of the new mem- ing icy Committee that the interests of the 
bers being called to the fact that these H. C. Mougey, Chairman of the Lu various Activities of the Society be 
dues and initiation fees may be paid  bricants-Research Subcommittee, re- represented in fact on the Divisions ut 
in installment during that period if ported that this group wished to carry der the Standards Committee. Changes 
they so desired yn further study on the relation be- in price of Standards publications 
Nicin mannii Date om DRenantneiiatinnn tween lub cant characteristics operat quantities were also approved. ; 
ing conditions and design factors unde1 [The Council approved holding th 
On Friday, Jan. 29, following the high pressure. He reported the de 1932 Transportation Meeting in Toronto 
formal adjournment of the last meet tails of the program the Committee de To facilitate the election of new 
ng of the 1931 Council, President ired to follow this year and requested members, a special committee was a] 
Scaife called a meeting of the 1932 that the Council approve raising $7,500 pointed to act for the Council in thi 
Council. President Scaife announced in the industry. The Council approved connection, the applications approve 
his appointments on the ariou Ad raising the necessary funds in connec by this committee to be called to the at 
ministrative Committees for the present tion with this project. The personnel of tention of the Council f rmat 





of airships to 
is accorded in a mea 
1930 called the Merchant 


( FE FICIAL recognition of the adaptability 
international transoceanic service 
ure introduced in the Congress in 


Airship Bill. Hearings on the bill had not been completed 
when the Congress adjourried on March 4, of that year, 
but it will be introduced in the present Congress and its 
passage is confidently predicted. The purpose of this new 
law, if enacted, is to encourage the construction in the 


United States, by American capital, of American airships 
for regular operation on foreign-trade routes by American 
operators. These airships will be eligible for foreign-mail 
contracts in accordance with the principles long established 
by the Congress for the encouragement of the 
Merchant Marine. 

Passage of this important legislation is confidently ex- 
pected to offer the same incentive and encouragement for 
the upbuilding of the airship industry in this Country as 
the passage of the air-mail act in 1925 extended to the 
commercial airplane industry. 

Undoubtedly the utility of the airship has emerged from 
doubt and uncertainty to a condition of fact that challenges 
the attention of everyone. This fact confirmed by the 
performance of the Graf Zeppelin and the recent successful 
trial flights of the new Navy ship Akron, which is almost 
twice the size of the Graf Zeppelin and in performance and 
carrying capacity forecasts the future merchant airship. 

In not many years transatlantic merchant airships will 
be competing with ocean liners for first-class passengers on 
the basis of both speed and comfort, with daily sailings from 
all principal ports. Frequency of will 


American 


1S 


service increase 





An Airship Merchant Marine 






volume and stimulate the “riding habit,’’ with the prospe 
that there will be enough profitable business to go around 
among all who have the vision and courage to engage in 
the venture. Use of the airships will not be limited to the 
North Atlantic; it is no idle prophecy to visualize airship 
lines encircling the globe, supplementing present land and 
water transport facilities and penetrating remote regions 
of the world that are now little known to civilized man. 

The importance to the United States of transoceanic 
dirigible service becomes apparent when the fact is realized 
that, for the five-year period ended with 1929, our foreign 
trade, including both imports and exports, averaged $9,000, 
000,000 per annum, representing 14 per cent of the world’s 
total. It is in foreign trade that the airship particularly 
finds its greatest usefulness. Its primary function is t 
promote accessibility of world markets. In so doing it wil 
shorten the line of communication between the buyer and 
the seller. 

If it is important to speed up communication by means 
of the airplane and faster train schedules in the conduct of 
domestic business, it is certainly of equal importance in 
f Anything that facilitates access of the con 


} 


foreign trade. 
sumer to the source of supply has a profound influence on 
steering the direction that trade will take. Therefore, it is 
inevitable that merchant airships, applied internationally, 
will have a profound influence in steering a greater volume 
of commerce to the doorsteps of world States that give it 
employment.—From a paper presented before the Detroit 
Section by Carl B. Fritsche, president, Aircraft Develop- 


ment Corp., Detroit. 








Optimism Reigns at Annual Dinner 





Splendid Addresses by Ambassador Willys, Mayor Walker and 
“Senator” Ford Hold 660 Guests Till Late Hour 


|‘ A MAN from Mars had arrived at 
the Hotel Pennsylvania in New 
York City in an interplanetary rocket 
and spent the evening of Jan. 14 at 
the S.A.E. Annual Dinner, he never 
would have suspected that this Country 
was enjoying a great depression. On 
the contrary, he would have been con- 
vinced that all was well with the auto- 
motive industry, that it had taken very 
long forward strides in 1931 and that 
the engineers were carefree and in a 
merry mood. This big annual social 
event of the Society proved to be all 
and more than was anticipated, and 
started the New Year’s activities with 
eclat and elan. 

The attendance of 660, which filled 
the grand ballroom to capacity, is re- 
garded as remarkable in view of pre- 
vailing conditions; the unexpectedly 
huge success of the National Automo- 
bile Show during the week cast the ra- 
diance of its glory over the gathering 
and the toastmaster and speakers were 
in fine form and humor. 


F. K. Glynn, Member of 
Annual Dinner Commit- 
tee 
A. H. Swayne, First Vice 
President, National Auto- 
mobile Chamber of Com- 
merce 
R. C. Graham, Director. 
National Automobile 
SPEAKERS WHO DELIGHTED THE ANNUAL DINNER = ,.Chamber of Commerce 
Sir William Letts, Past- 
AUDIENCE President, Society of Mo- 
(1) John N. Willys, American Ambassador to Poland and tor Manufacturers and 
Builder of the Willys-Overland Co. (2) James J. Walker, Traders 
Mayor of the City of New York. (3) William P. Mac- D. Beecroft. Past-President. 
Cracken, Toastmaster. (4) “Senator” Ford, Humorist S.A.E.. 1921 





The particular luminaries, following 
a half-hour social get-together in the 
anteroom and an_ excellent § dinner 
served with clocklike precision, were 
His Excellency, John N. Willys, the 
American Ambassador to Poland, bet- 
ter known in automotive circles as fa 
ther of the Willys and Overland cars; 
the Hon. James J. Walker, the Mayor 
of the City of New York; William P. 
MacCracken, Jr., former Assistant Sec- 
retary of Commerce for Aeronautics, 
who presided as toastmaster; Morton 
Downey, tenor soloist; and ‘“Senator”’ 
lord, humorist. 


Guests at Speakers’ Table Introduced 


Opening with the Star-Spangled Ban- 
ner, the hotel orchestra rendered the 
music of old popular and war-time 
songs until the last course was dis- 
patched and the gavel sounded. Toast- 
master MacCracken then introduced the 
guests at the speakers’ table, “from 
he said, as 


whom you will not hear,” 
follows: 


a 
the 

Alfred 
dent 
ager, 
bile 
merce 

B. B. Bachman, Past-Presi 
dent, S.A.E., 1922 

F. O. Clements, President, 
American Society for 
Testing Materials 

Edward P. Warner, Past- 
President, S.A.E., 1930 

Sir Dennistoun Burney, 
British automotive engi 
neer and aircraft designe: 
and builder 

C. F. Kettering, Past-Presi 
dent. S.A.E., 1918 

G. Marshall, City of Wash- 
ington 

>. Ty. me 
York City 

Hon. C. M. Young, As- 
sistant Secretary of Com- 
merce for Aeronautics 

J. T. Munds, President. 
Munds, Winslow & Potter 


leader in 
industry 

\ ice-Presi 
and General Man- 
National A utomo- 
Chamber of Com- 


Bohanon, a 
automotive 
Reeves. 


New 


Cromwell, 
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Officers for 1932 
President—A, J. Scaife 
Vice-Presidents 


W. B. Stout, representing aircraft 
engineering 

Cc. L. Lawrance, representing air- 
craft-engine engineering 

A. J. Poole, representing Diesel- 
engine engineering 


B. B. Bachman, representing 
motor-truck and motorcoach 
engineering 


D. G. Roos, representing passen- 
ger-car engineering 

A. J. Neerken, representing pass- 
enger-car body engineering 

J. E. Padgett, representing pro- 
duction enginecring 

A. S. MeArthur, representing 
transportation and mainte- 
nance engineering 

Members of the Council 

To Serve for one year 
F. S. Duesenberg 
N. G, Shidle 
C. E. Tilston 

To Serve for two 
R. E. Wilson 
H. T. Woolson 
S. O. White 


years 


Past-Presidents 


Vincent Bendix 
Edward P. Warner 

Treasurer 
C. W. Spicer 





IF. H. Russell, President, Manufacturers Ait 
craft Association 

Il. R. Sutphen, President, National Asso 
ciation of Engine and Boat Manufacturers 

Major H. Courtauld, Member of British Par 
liament 

J. H. Hunt, Past-President, S.A.E., 1927 

A. M. Hill, President, National Association 
of Motorbus Operators 


W. G. Wall, Past-President, S.A.E., 1928 
Officers for 1932 Announced 


Reminding Mayor Walker that under 
the incorporation laws of the State of 
New York, the Society must hold at 
least one meeting per year in the State, 
the toastmaster presented President 
Vincent Bendix and turned the gavel 
over to him for the conduct of the busi 
ness meeting. 

President Bendix remarked briefly 
that he had had a wonderful time as 
President and expects to have the same 
amount of pleasure in serving as a 
member. He then announced the report 
of the tellers of election for officers of 
the Society for the year, headed by 


A. J. Scaife as President. The person- 
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KEEPING with the cooperative 
program which the Society is pro- 
moting with the Aeronautical Chamber 
of Commerce of America, a joint din- 
ner of these two organizations in con- 
junction with the Miami Junior Cham- 
ber of Commerce and the All-American 
Air Race Association, was held on the 
evening of Jan. 6 in the Columbus 
Hotel, in Miami, Fla. As the clmax of 
a three-day Regional Airport Confer- 
ence of the Aeronautical Chamber of 
Commerce and an opening event for 
the air races, the dinner was very suc- 
cessful. 

In an opening speech of welcome, 
Mayor Gautier, of Miami, extended the 
hospitality of the city to the visiting 
flyers and executives in the aeronautic 
industry and briefly outlined the part 
that Miami hopes to play in the devel- 
opment of air transportation, both in 
the United Sates and to the Latin- 
American countries. 

Under the able guidance of Clarence 
M. Young, Assistant Secretary of 
Commerce for Aeronautics, who served 
in the capacity of toastmaster, the 
guests at the speakers’ table were pre- 
sented to those in attendance. Juan T. 
Trippe, president of the Pan American 
Airways, was expected to be present 
to deliver the main address of the eve- 
ning, but was unavoidably prevented 
from so doing and his speech was ably 
presented by R. F. Dunton, general 
manager of the Caribbean Division of 
the company. 


Aviation Builds International Comity 


Mr. Dunton, in his preliminary re- 
marks, outlined briefly the early his- 
tory of the Pan American Airways 
system, beginning with the first flight 
in December, 1926, in the first tri-mo- 
tored plane built in the United States, 
which trip has resulted in the present 
vast system of 20,166 miles of airway 
and a fleet of more than 70 ships, in- 
cluding the two largest aircraft in the 
world operated on regular schedules, 
the giant 40-passenger Sikorskys. 

Speaking for Mr. Trippe, Mr Dunton 
outlined the important part which they 





nel of the offices and Council for 1932 
is given in the accompanying box. 
David Beecroft was then called upon 
to read the draft of a letter to be 
mailed by the Society the next day call 
ing attention of the members to the 
proposal before the Congress to levy a 
tax upon motor-vehicles and tires and 
accessories and suggesting that mem- 
bers communicate their views on the 
proposal to their representatives. There- 
upon the business meeting was ad- 
journed to Jan. 25 in Detroit and the 
real business of the evening began. 
After Morton Downey had rendered 
a song and an encore, President-Elect 
Scaife expressed his “great surprise” 
occasioned by President Bendix’s an 


Joint Aeronautic Dinner at Miami 


feel American aviation may well play 
in assisting this Country and all coun- 
tries in the world to emerge from the 
present economic morass and the im- 
portant service that American aviation 
can render in the development and 
maintenance of good-will and a help- 
ful understanding between our Coun- 
try and South America. He said in 
part: 

In the last normal year of commercial ac- 
tivity, our trade with Latin America ex 
ceeded $2.000,000,.000, one-fifth of our total 
trade with the world. Hard pressed by for 
eign competition, the United States had 
achieved trade leadership, in volume, with 
respect to the Latin-American markets. The 
maintenance of this position, however, de 
manded the concentration of every appro- 
priate organized effort. Contact is a prime 
requisite in the promotion of trade, and this 
contact has progressed beyond the effective 
ness of a few commercial salesmen and now 
demands the service and intervention of 
business executives. 

Air-transport operations to the Latin 
American commercial field now eliminate 
two days out of every three previously re 
quired between the industrial centers of the 
United States and the commercial capitals 
of the 30 countries and colonies to the 
South. Air mail is effectively assisting 
American business in the keen competition 
with which it is faced today, and the air 
passenger service now afforded has resulted 
in an increased face-to-face contact between 
our business executives and their South 
American colleagues. Records reveal that 
more South American business men have 
visited the United States during the last 18 
months than in the entire preceding five 
years, because they could go and come 
speedily and safely by air. 


A few words of greeting were 
spoken by Major James H. Doolittle in 
response to Colonel Young’s introduc- 
tion and at his request. 


Many Notable Personages Present 


The guests at the speakers’ table 
were: 
James Jones, Jr.. Mavor of the City of Birm 


ingham 


nouncement of his election and said 
that, “as a committee the tellers of 
election are fine at keeping a secret.” 
He thanked the members for their ex- 
pression, through the tellers, of their 
confidence in him. He said that we are 
going out of a tougher time than we 
are entering; that he hoped to see the 
sun of prosperity shining through the 
clouds in 1932, and that the automotive 
engineer is going to do his bit to bring 
into being a new era of sound pros- 
perity. 


Ambassador Willys Reviews Progress 


Mr. Willys’s address pictured a 
rather homesick American who was 
glad to be back in his native land; he’d 


Harold Elliott, General Manager of Eastern 
Air Transport 

W. B. 
Aviation Co. 

Col. Clarence M. Young, Assistant Secretary 
of Commerce for Aeronautics 

R. F. Dunton, General Manager, Caribbean 
Division, Pan American Airways 

A. Pendleton Taliafero, Chief, Airport Se: 
tion, Department of Commerce 

Andrew H. Heermance, Director of Aviation, 
City of Miami 

Redmond B. Gautier, Mayor, City of Miami 

Major James H. Doolittle, Manager of Avia 
tion, Shell Petroleum Corp. 

Major E. E. Aldrin, Manager of Aviation, 
Standard Oil Co. of New Jersey 

Glenn L. Martin, President, Glenn L. Mar 
tin Co. 

J. E. Yonge, Chairman, Board of Aviation, 
City of Miami 

Byron Freeland, Board of Aviation, City of 
Miami 

Clifford W. Henderson, Manager. 
Air Races 

I W. 
Races 
The audience was composed of na- 

tional figures in aeronautics, officials 

of the All-American Air Race Associ- 

ation and air-minded citizens of the 

city of Miami and their wives. 


Cowley, President, Cuban-Curtiss 


National 


Greve, President, National Air 


Valuable Cooperation Given 


Credit is due to the All-American 
Air Race Association and the Miami 
Junior Chamber of Commerce for the 
cooperation afforded the representa- 
tives of the Aeronautical Chamber of 
Commerce of America and the Society, 
and to Lyman H. Johnson, who assisted 
very materialiy in organizing and stag 
ing the affair. 

The Miami Air Races have taken a 
place of national prominence in yearly 
aeronautic affairs, and this year was 
no exception in the matter of success. 
The nature of the contests, the conduct 
of the races and the excellent repre- 
sentation of pilots, engineers and ex- 
ecutives of the industry and represen- 
tatives of the Army and Navy Ajir 


‘orces ade the 1932 races an out- 
For made tl 1932 it 
standing event. 


rather be in the United States during 
a depression, he said, than in any other 
country during a period of prosperity. 
He brought back with him a motion- 
picture film taken 19 years ago showing 
the Archduke Francis Ferdinand of 
Austria and his entourage on a hunt- 
ing trip in Poland. This film was shown 
at the conclusion of Mr. Willys’s ad- 
dress and proved to be an interesting 
and amusing feature of the evening. 
The past, present and future of the 
automotive industry were sketched by 
the speaker, who told of some of his 
early experiences with steam cars and 
one and two-cylinder gasoline cars. 
Despite the many troubles, those old 
days were happy ones, he said. Where- 
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as in years gone by we borrowed many 
automobile ideas from Europe, today, 
thanks to the engineers and the com- 
panies that have spent vast sums for 
research and development, we are 
ahead of the world in design. The en- 
gineers have been given a freer hand 
in the last year and have produced 
more beautiful and better-riding cars; 
also the engineers seem to be getting 
more commercialized, probably through 
working in closer cooperation with the 
sales and advertising departments. 

Looking to the future, Mr. Willys 
said that he thinks he can foresee the 
time when only one pedal on the car 
will do everything but steer. He main- 
tains now, as he did two decades ago, 
that there is no saturation point; so 
long as the engineers continue to make 
improvements, they will “make the 
public pull the money out of its stock- 
ing’ to buy new automobiles. 


The Mayor Delights His Audience 


Mayor Walker arrived early in the 
evening, to the surprise of the toast- 
master and his audience, and remained 
through the humorous address of “Sen- 
ator” Ford, as did everyone else, though 
the dinner, departing from the practice 
of recent years, was not adjourned un- 
til 11 p. m. He had come, he said, 


“merely to give you a more affectionate 
and more enthusiastic word of welcome 
than the Mayor of the City of New 
York is usually privileged to pro- 
nounce.” Interspersing his serious 
encomiums upon the optimism and 
courage of the automobile industry 
with many quips and sallies, he quickly 
won the enthusiastic appreciation of his 
hearers and elicited a great deal of 
laughter. 

The burden of his remarks was that 
this year’s automobile show was the 
greatest ever held and reflected the 
vision and determination of the men in 
the Country’s newest and largest indus- 
try. Speaking of the show, he said: 

It is the finest word of optimism that has 
been visited upon the weary heads of all the 
people of this Country. And you on the 
creative side of this great industry have 
continued, in the face of all obstacles that 
for a while seemed to be insurmountable, to 
give the best that was in you with an op- 
timism that says to the world that the na- 
tion which can meet conditions will never 
fall. 

What this Country needs is some _ influ- 
ence, whether it be leadership or condition, 
that will make men take the rubbers off 
their bankrolls, take the money from under 
the mattress and carpet and put it back 
into circulation. To accomplish this, no 


group, no industry, no activity has done 
quite as much as the allurement, the attrac- 
tion, the fascination of the new models on 
display in this city in the automotive in- 
dustry. 

The first industry in this Country meas- 
ured up to the crisis and has sounded the 
signal and blazed the way for all other in- 
dustries. You should ask the rest of the in- 
dustrial world to emulate, so far as possible, 
the example that has been laid down by 
this, the greatest, interest in the Country. 
You have been a great inspiration to the 
rest of us. 


Humorist Ford Gets Many Laughs 


Prolonged applause, with the audi- 
ence standing, followed the conclusion 
of the mayor’s address. “Senator” Ford 
had a difficult réle in following such an 
address with a witty talk to stir the 
risibilities of his hearers, but he rose 
courageously to the occasion and by 
actual count drew more laughs per min- 
ute than in any previous address he had 
made. 

The evening’s enjoyment was con- 
cluded with the toastmaster’s closing 
remarks and acknowledgment of the 
presence of the Ordnance Advisory 
Committee of the Society and a group 
of distinguished officers of the Ord- 
nance Corps of the Army. 


Get-Your-Man Hunt Starts! 


(Concluded from p. 25) 


directory of manufacturers of products conforming to these 
standards. (Included in annual dues.) 

S.A.E. PRODUCTION STANDARDS.—The “guide 
books” of production engineers, in which are given the de- 
sign and dimensional specifications for the manufacture of 
tools and equipment used in the production of automotive 
products. (Included in annual dues on request.) 

INFORMATION SERVICE.—A complete engineering 
library at your command. Engineering questions of any 
nature are gladly answered, with references to sources of 
information used. Bibliographies on many important sub- 
jects are compiled for the use of members. 

EMPLOYMENT SERVICE.—tThe place to locate really 
good men for the job you have in mind, and the place to go 
if you are looking for a position in the automotive engineer- 
ing field. 

NATIONAL MEETINGS.—tThe proving ground of engi- 
neering thought. Here technical papers on leading automo- 
tive engineering problems are presented by the best-quali- 
fied authorities in the industry. Open discussion allows 
these questions to be discussed from all angles, so that one 
may profit by the experience of all. Meetings also afford an 





excellent opportunity to strengthen one’s personal contacts 
with the leaders of the industry. 

SECTION MEETINGS.—General meetings of the So- 
ciety were found to be of so much value that it was neces- 
sary to sponsor local group meetings so that the members 
might have more opportunities to hear these outstanding 
technical discussions. Section meetings in 22 principal 
cities were the outgrowth of this demand, as a solution to 
bring more meetings to local groups. 

S.A.E. RESEARCH.—Offering opportunity for you to 
work in the organized promotion of automotive research of 
importance to the industries, the S.A.E. Research Depart- 
ment and Research Committee provide many direct and in- 
direct benefits to individual members. 

PROFESSIONAL ACTIVITIES.—Concerted action of 
S.A.E. members is made possible through professional activ- 
ities devoted to aircraft and aircraft engines, passenger 
cars and bodies, motorcoaches and trucks. 

IN GENERAL.—Membership in the automotive engi- 
neers’ own engineering society automatically provides a 
man with a prestige and a standing in his profession, the 
value of which cannot be overestimated. 
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Chronicle and Comment 












Great Interest 
in Taxation Matters 


WITH THE approval of 
ciety’s Council, President 
issued 


So- 
Bendix 
to the entire 
membership of the Society a statement regarding pro- 
posed taxation on automotive products that is now up 
for consideration in the Congress. An unusually heavy 
response to the letter from President Bendix indicates 
that a large number of our members have taken occa- 
sion to express their views on the subject of discrim- 
inatory taxation to their Congressmen in Washington. 
In this matter the cooperation of our Society was 
sought by the National Automobile Chamber of Com- 
under whose sponsorship Roy D. Chapin, Chair 
the Chamber’s Taxation Committee, called a 
special meeting for full consideration of this problem. 


tne 


caused to be 


merce, 


man of 


Our New Officers 3Y THE time this issue of THE 

JOURNAL reaches our members, the 
Society will be in the hands of a new group of Officers 
and Committeemen who have already consolidated their 
plans for rapid progress in the affairs of the Society 
during the present administrative year. In order that 
great accomplishments may be achieved, it will be neces- 
sary for Society members to lend all possible support to 
the promotion of the projects of our activities. One very 
important way in which they can be helpful is by show- 
ng their appreciation of the energetic performance of 


those who have been selected to guide the interests of 
the Society during the coming months. There will be 
many occasions when cooperation of members will be 


greatly appreciated by the 


Chairmen 


Officers and Committee 


S.A.E. at the 
Motorboat Show 


[THROUGH THE courtesy of Ira Hand, 
the Society was enabled this year to 
continue its practice of operating a 
the Annual Motorboat Show in Grand Central 
New York City, from Jan. 23 to 30 inclusive. 
Members of the Metropolitan Section, including W. S. 
Peper, Sidney Harris and W. E. John, were in charge 
‘f the booth in which were exhibited Society publica- 
tions and other connection with 
S.A.E. affairs 


booth at 
Palace, 


items of interest in 


Get Your Man NEVER BEFORE has any undertaking of 


the Society met with the enthusiastic 
response that was accorded the Get-Your-Man campaign 
that was inaugurated during the 
Detroit 

Under the leadership of Alex Taub, Chairman of the 
Society’s Membership Committee, practically every mem- 
ber who attended the meeting undertook to do his share 
in achieving great results. Each of the Annual Meet- 
ing sessions was addressed by a member who empha- 
membership as they 
Get-Your-Man 


Annual Meeting in 


sized the advantages of Society 


appeal to him On Tuesday noon, a 








luncheon was well attended and great enthusiasm was 
in evidence. 

Through the medium of the Get-Your-Man enter- 
prise, there will be a great incentive for every member 
to perform a genuine service to one or more of his asso- 
ciates who are qualified to belong to our Society. It is 
the expressed intention of the campaign to bring about 
an orderly presentation cf the Society’s advantages to 
all who may be interested in and qualified for mem- 
bership. 

The beginnings are auspicious and success already 
seems to be assured. 


Annual Dinner 
Enthusiastically Received 


PRESIDENT BENDIX and his 
Annual Dinner Committee, 
consisting of Adolf Gelpke, 
Chairman, and F. K. Glynn, are still receiving hearty 
congratulations for a successful Annual Dinner which 
in many respects established new high records. It is 
impossible to point out the high spots of this affair, 
for they were all high. His Excellency, John N. Willys, 
Mayor James J. Walker, Toastmaster William P. Mac- 
Cracken, Jr., “Senator” Ford and Morton Downey were 
all outstandingly successful in giving their audience just 
what was desired. 

A detailed account of this affair will be 
where in this issue of THE JOURNAL. 


found else- 


Annual Meeting 
Accomplishes Great Things 


WITH 14 SESSIONS and 
a large number of com- 
mittee meetings, the 
afforded greater opportunities than 
usual for the interchange of information and the pro- 
motion of the Society’s work. Subjects of a wide va- 
riety were ably discussed by speakers and those who 
contributed remarks from the floor. An unusual amount 
of interest was shown in the special evening sessions, 
two of which were under the friendly sponsorship of the 
Detroit Section. 

Great credit is due the members of the Meetings Com- 
mittee and of the various Activities as well as the mem- 
bers of the Detroit Section who contributed toward the 
success of this important event of the Society’s calendar. 

Elsewhere in this issue of THE JOURNAL a complete 

ount of the meeting will be found. 


Annual Meeting 


Dividends Average 
196 Per Cent 


BASED UPON definite figures for the 
1930-1931 administrative year, it 
has been demonstrated that the av- 
for individual membership in the Society 
to $17.38. For this financial outlay the aver- 
age member received a direct return equivalent to $29.76 
and an indirect return equivalent to $21.75. 


dues 
amount 


erage 


Of course, 
the greatest advantages of Society membership cannot 
be measured in terms of dollars but the 
above-mentioned figures are 


and cents, 


nevertheless of interest. 
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Standardization Progress 


CESS. to 
J publication in Sec- 
tion 3 of the January 
issue of the S.A.E. 
JOURNAL of the pro- 
posed classification of 
viscosities for free- 
wheeling lubricants 
that was formulated 
last fall by an inde- 
pendent committee appointed by a 
group of the automobile manufacturers 
with W. S. James as Chairman and 
that was voted on at the joint meeting of 
the A.S.T.M. Subcommittee XXVII on 
Transmission Lubricants Classification 
and the S.A.E. Lubricants Division on 
Nov. 23, a modified proposal was for- 
mulated at an informal conference in 
New York on Dec. 30, that was at- 
tended by representatives of those who 
voted with the majority and the minor- 
ity at the Nov. 23 meeting. Arrange- 
ments were also made at that time for 
a joint meeting of the A.S.T.M. Com- 
mittee D-2 on Lubricants Specifica- 
tions, the A.P.I. Committee on Testing 
Methods and Specifications and the 
S.A.E. Lubricants Division in the City 
of Washington on Jan. 22 to review 
the proposed modified classification and 
agree upon it. At the joint meeting of 
the three Committees in Washington 
that was well attended, especially by 
representatives of the oil companies, it 
was reported that the automobile manu- 
facturers’ Committee had adopted the 
Dec. 30 classification at a meeting in 
Detroit on Jan. 19. After considerable 
discussion it was voted to publish the 
modified classification in this issue of 
THE JOURNAL for information and trial 
by the oil and automotive industries 
and that the Lubricants Division, with 
the cooperation of the A.S.T.M. Com- 
mittees, continue its study of the new 
classification with the intention of re- 
porting, if possible, a definite recom- 
mendation to the Society at the Sum- 
mer Meeting next June for adoption as 
S.A.E. Recommended Practice. 





No. 110 Free-Wheeling Transmission 
Lubricant for Use in Temperatures 
Above +40 Deg. Fahr. 


The viscosity of this lubricant at 210 deg. 
fahr. shall not be less than 140 sec. Saybolt 
Universal. The viscosity at 130 deg. fahr. 
shall not be greater than that given in the 
following table: 


Maximum Viscosity Viscosity 
at 130 Deg. Fahr. at 210 Deg. Fahr. 
1030 140 
1100 150 
1180 160 
1250 170 
1310 180 
1360 190 
1420 200 
1480 210 
1540 220 
1590 230 


The lubricant must not channel in service 
at +10 deg. fahr. 


Free-Wheeling Lubricants 


Original Proposal for Their Classification Modi- 
fied and Formal Adoption Postponed 


In view of this later development, the 
Division’s original proposed classifica- 
tion as published in the January issue 
of THE JOURNAL, was referred back to 
the Division of the S.A.E. Standards 
Committee meeting in Detroit on Jan. 
25. 


Changes in Original Classification 


The original classification was modi- 
fied as follows on the basis that the 
large number of cars with free-wheel- 
ing mechanism that will be sold in 1932, 
as well as those already in operation, 
must be lubricated satisfactorily with 
lubricants having universal distribution 
and that are available from as wide a 
variety of crudes as is consistently pos- 
sible. 

For free-wheeling lubricant No. 110, 
the minimum permissible temperature 
for operation was increased to 40 deg. 
fahr. Although the temperature orig- 
inally specified was 35 deg. fahr., the 
wording of the specification actually 
defined a limit of 38 deg. 

A table of viscosities was substituted 
for the viscosity factor in order to keep 
the minimum temperatures at the de- 
sired values instead of permitting a va- 
riation, as would result by the use of 
the factor. 

For lubricant No. 90, a table was 
likewise substituted and the minimum 
viscosity at 210 deg. fahr. was reduced 
from 80 to 74 Saybolt sec., which is 
equivalent to increasing the actual 


maximum temperature 
of the lubricant under 
summer-driving condi- 
tions by 5 deg. fahr., 
with no change in the 
conditions at the low 
temperatures. At or- 
dinary operating tem- 
perature of the lubri- 
cants, this change is 
equivalent to only 2 or 3 deg. fahr. 

For the No. 80 lubricant, the mini- 
mum viscosity at 210 deg. fahr. was de- 
creased to 42 sec., which is equivalent 
to increasing the actual maximum tem- 
perature of the lubricant under high- 
speed winter-driving conditions about 
7 deg. fahr., with no change in the con- 
ditions at the low temperatures. This 
change is equivalent to only 3 or 4 
deg. fahr. at ordinary operating tem- 
peratures of the lubricant. 

In the classifications for both the Nos. 
110 and 90 lubricants, the lower vis- 
cosity limits were determined at 136 
deg. fahr. instead of 100 deg., due to 
the impossibility of accurate determina- 
tions for lubricants in these classifica- 
tions at 100 deg. fahr. In the new No. 
110 classification it was believed prob- 
able that the lubricants from Mid-Con- 
tinent crudes will all lie within the 
ranges of 140 to 170 sec. at 210 deg. 
fahr., while in the No. 90 classification 
they probably will lie between 74 and 
80 sec. In the No. 80 classification 
Mid-Continent lubricants probably will 
lie in the range from 42 to 45 sec., with 
the possibility of those from naphthene 
crudes lying between 42 and 45 sec. 
Lubricants from the napthene crudes 
will not fit in either the No. 90 or the 
No. 110 classification. 

The proposed classification follows: 

GENERAL 
The viscosity numbers for free-wheeling 
(Concluded on p. 52) 





No. 90 Free-Wheeling Transmission Lubri- 
cant for Use in Temperatures 


Above +15 Deg. Fahr. 


The viscosity of this lubricant at 210 deg. 
fahr. shall not be less than 74 sec. Saybolt 
Universal. The viscosity at 130 deg. fahr. 
shall not be greater than that given in the 
following table: 


Maximum Viscosity Viscosity 
at 130 Deg. Fahr. at 210 Deg. Fahr. 
345 74 
355 76 
370 78 
380 80 
390 82 
400 84 
415 86 
425 88 
440 90 
450 92 
460 94 
470 96 
485 98 
495 100 


The lubricant must not channel in service 
at 0 deg. fahr. 
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No. 80 Free-Wheeling Transmission Lubri- 
cant for Use in Temperatures 
Above —15 Deg. Fahr. 


The viscosity of this lubricant at 210 deg. 
fahr. shall not be less than 42 sec. Sayboit 
Universal. The viscosity of the lubricant 
at 100 deg. fahr. shall not be greater than 
that given in the following table: 


Maximum Viscosity 
at 100 Deg. Fahr. 


Viscosity 
at 210 Deg. Fahr. 


168 42 
180 43 
190 44 
203 45 
215 46 
227 47 
239 48 
251 19 
263 50 
275 51 
287 52 
299 53 
311 54 


The lubricant must not channel in service 
at —10 deg. fahr. 





Transportation Engineering 


fy essentials of 
the discussion of 
this Transportation 
Meeting paper are re 
corded herein, lack of 
available space having 
prevented the publi 
cation of complete cde 
tails. 

Mayo D. Hersey’ favored a closer co 
ordination of the efforts of three 
principal organizations concerned while 
attacking the research problems of 
chassis lubrication, including hypoid 
gears under heavy tooth pressures and 
the low-temperature flow of semi-fluid 

He sugges (a), that the 
might concentrate on perfor- 
mance tests of actual automotive 
equipment, using test facilities such as, 
for example, those at the Gleason 
Works, Rochester, N. Y.; (6) that 
the American Society of Mechanical 
Engineers continue the work of its 
Special Research Committee on Lubri- 
cation on the mutual action between 
oil and metal—including oiliness and 
viscosity under high pressure—which 
has been in progress for 16 years and 
was summarized in a report presented 
at the Strasbourg Congress on Lubrica 
tion; and (c) that the more recently 
organized Society of Rheology should 
point the way toward rational analysis 
of flow relations. 

Regarding (c), 


the 


greases ted 


Society 


Mr. Hersey wrote 
that the observed relations connecting 
rate-of-shear with shearing 
should supersede the irrational use of 
Saybolt numbers for plastic substances, 
and that the classification of chassis 
lubricants might be based upon the con 
cept of Rheologically Similar Material 
proposed by F. G. Bitner, of the Rhe- 
ology Laboratory at the Bureau of 
Standards Mr. Hersey commended 
Mr. Seaife’s idea favoring more intel 
ligent design of automotive chassis ele 
ments so as to reduce the number of 
different kinds of lubricant required. 


stress 


Feasibility of Few Lubricant Types 


Doubted 


J. F. Winchester’s’ opinion is that it 
is reasonable to suppose that, on ac- 
count of the differing conditions which 
automotive engineers have had to sat- 
isfy, they have accomplished the solv 
ing of the special types of problems 
relating to the different parts of the 
motor-vehicle and concluded that it is 
necessary to use different types of lu- 
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Chassis Lubrication 


Outstanding Features of the Discussion Following 
the Presentation of A. J. Scaife’s Paper’ 


Dricants. 


during the 


According to his observation 
last 20 years, while follow- 
ing up complaints made by individual 
users, of cases in which man- 
agers have investigated the particular 
type of trouble that has been encoun- 
tered, their first cry has been “you are 
using the wrong type of lubricant.” It 
seems to him that the service managers 
of the large organizations have pro- 
moted to a large degree these different 
types of lubricants, which was logical 
because of the various mechanical con- 
ditions that must be taken care of. 

Mr. Winchester feels that a decided 
change is taking place in the industry 
and that the average man who buys a 
car rather hesitates to solicit 
many so-called agents to get special- 
ized service. Opportunities of getting 
service quickly and at a low price have 
been greatly increased in the last few 
years, he remarked, and he is inclined 
to believe that, in addition to being 
able to supply many types of lubri- 
cant, a great possibility exists for ser- 
vices of many other types to be 
at these service stations. He thinks 
this will, to a large degree, solve the 
problems relating to the lubrication of 
cars with these many different types 
of lubricant. Further, he stated that 
while he favors simplification he can- 
not see how it is possible to reduce the 
number of different types to three or 
Along this line he believes that 
ymotive engineers should proceed 

carefully and act only after all 
the facts relating to design of mechan- 
ism and to lubricants have been an- 
alyzed. 


service 


too 
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Has the Pendulum Swung Too Far? 

Commenting on the great variety of 
lubricants now used, Mr. Scaife re- 
marked that the industry is far ahead 
of the time when only one or two 
grades of lubricant were used, but he 
questioned whether the pendulum has 
not been allowed to swing too far in 
the other direction and if it is not now 
time to take stock of just what has 
been accomplished and eliminate many 
of the lubricants that have closely sim- 
ilar characteristics. 

Mr. Scaife said also that the chassis 
manufacturers have been bothered in 
that some of the operators, especially 
the fleet owners, have not agreed upon 
a standard system. Some will not use 
a one-shot system, others will not use 
a magazine system, still others want to 
use oil and the remainder want to 
grease. He referred to the gaso- 
line situation of some years ago and 
recalled how the number of grades of 
gasoline had been reduced until, at 


50 


use 


present, from coast to 
coast, one can obtain 
two grades of gaso- 
line that will operate 
satisfactorily in al- 
most any uptodate 
automotive engine. 

L. V. Newton’ 
stated that the paper 
attention upon the necessity 
for formulating, after intensive study, 
some sensible procedure by which to 
drain crankcases; that is, whether at 
stated mileages or not at all. He also 
said that a subject worthy of much 
study relates to how often transmis- 
sion and rear-axle lubricants should 
be changed, and inferred that it may 
be possible to devise a formula to serve 
as a guide for motor-vehicle operators. 

In Mr. Newton’s opinion the oper- 
ator is right in using motor oils of 
various viscosities and lubricants of 
several kinds for specialized purposes. 
He emphasized that it is today’s ve- 
hicles that must be lubricated and op- 
erated and that the future vehicle does 
not enter the problem. Regarding fu- 
ture vehicles, he hopes that the manu- 
facturer will consider seriously some 
design in which a smaller number of 
lubricants can be used, not alone from 
the viewpoint of simplifying the lubri- 
cation problem but also from the view- 
point of reducing labor hours expended 
in greasing vehicles. As to ultimate 
results, he said that the usage of a 
central magazine oiling system would 
simplify the labor and_ lubrication 
problems. 


focuses 


Two Lines of Procedure 


M. C. Horine’ explained that a com- 
bination of two influences is responsible 
for the present status of lubrication. 
We began to design a unit to do a cer- 
tain job, he said, and we assume that 
we shall lubricate it with ordinary cup 
grease. Then the operator, finding the 
press of competition in his particular 
line somewhat heavier, overloads that 
unit or demands a more powerful en- 
gine so that it is put under greater 
torque load, and suddenly we discover 
that the lubrication problem has been 
aggravated. 

We can do one of two things, Mr. 
Horine continued; we can redesign en- 
tirely so as to reduce the pressures or 
speeds, or whatever condition requires 
special lubrication, and continue to use 
cup grease; or we can take the easier 
method, which is to call in the lubri- 
cating engineer, tell him the difficulty, 
and ask him to furnish us with a more 
slippery lubricant so that we can over- 
come the difficulty. Then the oil com- 
panies come through admirably, as they 
always have done. 

Instead of the great variety of lubri- 
cants constituting a criticism of the oil 
companies, it is a testimonial to their 
great versatility and to the fact that 
it is easier to make a part work with 
a special lubricant than it is to do so 
by special engineering, Mr. Horine con- 
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tinued; but he stated that the manu- 
facturers can go only just so far. He 
believes that special lubricants are 
palliatives which are all right during a 
temporary state of development, but 
that the designers must continually 
work toward simpler types of lubri- 
cant. 


Found One Type of Oil Sufficient 


A. S. McArthur’ stated that his or- 
ganization has been searching for a 
crankease oil that it could use in all 
varieties of equipment operated by the 
company. The varieties of bus and 
motorcoach equipment used were first 
considered with regard to their size, 
engines and the different classes of ser- 
vice they perform. Simple tests were 
conducted by recording the cost per 
mile of lubricating each variety or 
class of vehicle. Casual and detailed 
examinations were made when the 
engines were due for standard in- 
spection and overhaul. Thus a fairly 
good idea was obtained of what the 
oils were doing and, after consulting 
the manufacturers of the different types 
of vehicle, rather broad specifications 
were drawn. Several items about which 
definite conclusions had been reached 
were added, and the specifications were 
then sent out to obtain general quota- 
tions. Surprisingly good results were 
obtained and the decision was made to 
use one oil, it having been found that 
this will result in a considerable saving. 

Mr. Scaife remarked here that all 
the lubricant manufacturers are re- 
alizing the seriousness of this multi- 
plicity of specialized oils and greases 
and the different devices to utilize the 
different kinds in that the cost is great. 
He said also that a great saving would 
result if the lubrication program could 
be simplified. He stated that when he 
realized the great amount of interest 
taken by the manufacturer of the lu- 
bricant, the manufacturer of the ve- 
hicle and the user of the vehicle, he 
thought that something similar to the 
procedure regarding ‘“extreme-pres- 
sure” lubricants ought to be done. The 
result was that a committee was organ- 
ized to study the subject and secure 
‘ooperation between the user and the 
manufacturer. 


Cheap Chassis Lubricants Not 
Economical 


A. W. Scarratt’ said in part that, in 
his company’s problems regarding mo- 
tor-trucks, it was found that many of 
the problems of lubrication are entirely 
the fault of the users of the trucks in 
that they will not be guided by the 
recommendations which pertain direct- 
ly to the products they have purchased. 
He mentioned that many individual op- 
erators think they economize by buying 
the cheapest lubricants for chassis lu- 
brication and using a cheap grade of 
grease on every part, rather than to 
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use oil in places where oil should be 
used. Further, he said, they do not 
use the proper grade and quality of 
motor oil His company has seven sizes 
of engines in its line of trucks and has 
found through careful research in the 
laboratory and in road-test work that 
two grades of oil lubricate the engines 
satisfactorily. One grade is used in 
summer and the other in winter. He 
mentoned also that there is a vast dif- 
ference in the wearing qualities and 
the characteristics of lubricating oils 
as to their length of life. Continuing, 
he said: 

We try to lay out chassis parts, shackles 
and the like so as to utilize three lubricants 
for the entire job of chassis lubrication. We 
use an oil for the engine and the other paris 
that require oil, a suitable grease for wheel 
bearings and for any other place that re- 
quires grease, and a suitable oil for the 
axle, that is, the differential and the trans- 
mission. That oil is generally satisfactory 
for the universal-joints. We also choose 
clearances in all shackle parts so that heavy 
transmission or rear-axle oil is a suitable 
lubricant for shackles. 

A. A. Lyman* remarked that his 
company uses, winter and summer, one 
grade of engine oil in most of its large 
garages, which house 100 to 150 motor- 
coaches of as many as six different 
makes. One grade of gear lubricant, 
and one grade of chassis grease are 
used for the entire job. 


Study by Vehicle Maker Needed 


Clinton Brettell® said in part that if 
the problem of chassis lubrication is to 
be the worry of the operators, as indi- 
cated by the present attitude of the 
motor-vehicle manufacturers, he does 
not see that the industry ever will es- 
cape from the position of being faced 
continuously with the problem of mere- 
ly lubricating the vehicle of today. He 
said further that the lubrication of the 
vehicle of tomorrow is, therefore, the 
operators’ problem and will be so until 
the manufacturers realize that it is a 
problem and study it as such. 

W. H. Herschel” wrote that it is 
doubtful if the great variety of chassis 
lubricants now used is needed. While 
it may too much to expect automatic 
chassis lubrication, he stated, it is en- 
couraging to note the reply received 
from the Pacific Coast consulting en- 
gineer, quoted in the paper, to the effect 
that the present tendency is toward a 
single lubricating system whereby all 
the chassis joints are lubricated from 
one chassis station. Mr. Herschel con- 
demned vague oil specifications and 
recommended that definite ones based 
on significant test methods be substi- 
tuted. 


Magazine Oiling System Advocated 


Cornelius T. Myers” wrote in part 
that he thoroughly agreed with the 
statements in the paper that “the 
present method of chassis lubrication 
is not satisfactory to users of motor 
equipment” and that “we have been 
trying to correct faulty design with 
different kinds of oils and greases.” 
As Mr. Myers sees it, many troubles 
with which operators have to contend 
relate to that group of small but im- 
portant bearings generally lubricated 
through a grease plug by intermittent 
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high-pressure injection, where grease 
coming out of a bearing has been mis- 
taken for evidence of proper lubrica- 
tion. The results of this method are 
severely condemned by operators, he 
continued, and millions of ruined parts 
going into scrap bins bear mute testi- 
mony to the failure of pressure greas- 
ing, which has these defects: (a) it is 
spasmodic; (b) dirt on the grease- 
fitting is forced into the bearing; (c) 
grease is part oil, the basic lubricant, 
and part “something else” which 
hinders the spread of oil and slowly 
clogs grooves and passages; and (d) 
grease can seldom be forced to the con- 
tact side of loaded bearings, so pas- 
sages lead to the unloaded side and 
the grease goes out through the clear- 
ance. Increased pressure wastes more 
grease, breaks more hose and blows 
more seals, but cures no defects, he 
stated. 

Considering the very simple funda- 
mentals, Mr. Myers pointed out that, 
if the contact surfaces of a bearing 
are adequate in size, all that is neces- 
sary to make them last indefinitely is 
protection and a constant: supply of 
clean oil. “By taking advantage of 
the capillary action of certain oils and 
wicks,” he continued, “we have devised 
means of filtering and feeding these 
oils. Wick feed is the method used in 
our magazine oiling system by which 
automatic lubrication can be furnished 
to each bearing for periods up to 4000 
miles of operation between serviciiugs 
at about one-quarter the cost of greas- 
ing; and many operators of large 
fleets specify and use this system.” 

Referring to Mr. Newton’s statement 
that “the usage of a central-magazine 
oiling system would simplify the labor 
and lubrication problems,’ Mr. Myers 
mentioned that magazine oilers can be 
piped to a central filling point (in some 
7500 chassis they were piped to the 
engine) or they can be piped in con- 
venient groups. This, however, sub- 
jects individual bearings to damage, he 
asserted, for pressure will not build up 
and free a temporarily clogged bearing 
if it can escape through those bearings 
which are free; it is very difficult, also, 
to maintain piping on commercial 
chassis. 

Oscar E. H. Froelich” wrote in part 
that if the present recommendations 
of chassis manufacturers are to be re- 
ligiously followed in lubricating large 
fleets, such recommendations would 
necessitate the use of several high- 
pressure grease lubricators, each sup- 
plying the special grade of grease 
specified, and either relatively expen- 
Sive maintenance or costly operation 
would be the result. He stated also 
that his company’s experience has in- 
dicated that more economical and 
reliable lubrication of truck chassis 
may be obtained when the chassis is 
equipped with some system for con- 
tinuous feed of oil, provided the bear- 
ing details are properly designed. 

After two years’ sucessful operation 
at two of his company’s plants, Mr. 
Froelich asserted, the magazine system 
as discussed by Mr. Myers is now 
being installed at several of the re- 
maining plants and it is the company’s 
intention to specify such systems on 
(Concluded on p. 52) 
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Councilors Compliment President Bendix 


AS A VERY fitting climax for its 
IX. Jan. 14 meeting in New York 
City, the Officers and Councilors of 
the Society paid a sincere tribute of 
appreciation to President Vincent Ben- 
dix for his fine record of performance 
on the Society’s behalf during his ad- 
ministrative year then just closing. 
At a luncheon held at the Engineers 
Club, Councilor Ralph R. Teetor called 
attention to the many ways in which 
President Bendix has served the inter- 
ests of the Society’s membership. He 
expressed the gratification of Officers, 
Councilors and Members alike in the 
opportunities that have been offered 
for a very pleasant association with 
President Bendix. A _ beautifully en- 
graved certificate and Malacca cane 
were presented to our retiring Presi- 
dent as mementos from the Council. 

In responding to Councilor Teetor’s 
remarks, President Bendix stated that 
it had been a rare privilege for him to 
be at the helm of the Society for the 
past year. He remarked that he was 
particularly impressed by the great 
amount of time and conscientious ef- 
fort that are continually devoted to 
the Society’s work by its Officers, Com- 
mitteemen and Members. He stated 
that he had never been associated with 
any organization of this type in which 
an equal amount of serious and well- 
directed effort had been devoted to cur 
rent projects. It seemed to him that 
the Society’s great success over a long 


all future chassis purchases. Com 
pared with grease, he said, oil lubrica- 
tion has indicated several advantages. 
E. E. La Shum” mentioned his com- 
pany’s usage of special oil for the 
magazine oilers that were referred 
to by Mr. Myers, which are installed 
on the company’s vehicles; a grease 
M.S.A.E 
tor-vehicle 
Agency, Inc 
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lubricants constitute a classification in terms 
of viscosity and consistency only. Other 
factors of quality or character are not con- 
sidered. These lubricants must be well 
refined products which do not contain any 
substances to build up artificial viscosity, 
nor are fillers or abrasives such as talc, pulp, 


period is attributable largely to these 
factors. 


Membership Matters Given Attention 


Devoted primarily to membership 
matters, the Council meeting that pre- 
ceded the luncheon included particular 
attention to special cases of member- 
ship that are now requiring individual 
consideration. Plans for the Get-Your- 
Man campaign were discussed in detail 
and the Council was pleased to note the 
bright prospects for an appreciable in- 
crease in membership and a quickening 
of the interests of those who are al- 
ready listed on the Society’s rolls. 

Forty-four applications for indi- 
vidual membership were approved and 
also 14 transfers in grade of member- 
ship. Seven men were reinstated to 
membership in the Society and two ap- 
plications were reapproved. 

A revised certificate of membership 
complying with Constitutional amend- 
ments as adopted some time ago was 
submitted for the Council’s approval. 

Councilor Shidle, Chairman of the 
National Meetings Committee, sub- 
mitted a very cordial invitation for the 
Society to hold a general meeting in 
Chicago in 1933 during the period of the 
Century of Progress Exposition, the 
Chicago Section to act as host to the 
parent Society. 


Vehicle Regulation and Taxation 


Vice-President Glynn led the discus- 


Transportation Engineering 


(Concluded from p. 
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for universal-joints; a 
transmissions and rear axles, and an 
engine oil; thus reducing the number 
of kinds of lubricant to four. He ad- 
vised chassis manufacturers to pay 
attention to the redesign or proper de- 
sign of the small but essential bear- 
ings, since these now have a very 
short life and are very expensive to 
service and replace. No plain bear- 
ings should be used, he stated; but, if 


compound for 


Standardization Progress 


(Concluded from p. 49) 


cork, fuller’s earth 
etc., permissible, 
The purpose of the changes in each 
case has been to extend the source of 
supply to provide for more nearly uni- 
versal distribution and availability of 
these lubricants, and it is largely on 
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, graphite, mica, asbestos, 


sion of matters of motor-vehicle legis- 
lation and regulation in which the So- 
ciety might take an important part 
from a strictly engineering standpoint. 
In this connection it developed that 
there is at present a considerable va- 
riance between the specifications of 
codes that have been formulated for 
the regulation of vehicles on the high- 
way. The Council directed that the 
S.A.E. Code Committee deliberate on 
these matters during the Annual Meet- 
ing in Detroit and report back to the 
Council its recommendations for final 
action. 


Letter on Taxation Approved 


David Beecroft, representative of the 
Society at a meeting on taxation that 
was convened by Roy D. Chapin, of the 
National Automobile Chamber of Com- 
merce Committee on Taxation, pre- 
sented a recommendation to the Council 
that the attention of the membership be 
called to the proposal now before the 
Congress in Washington to tax auto- 
motive and allied products. It was felt 
that this taxation would be discrimina- 
tory and that the members should be 
advised of the situation so that they 
might express their attitude to their 
Congressmen. The Council authorized 
the sending of a letter on the subject 
to all members of the Society and ap- 
proved of a plan to have this matter 
of taxation presented to those in at- 
tendance at the Annual Dinner. 


and when they must be used, proper 
closures should be provided. Wheel 
bearings might well be lubricated with 
oil rather than grease, in his opinion, 
if leakage can be prevented. His com- 
pany insists on cleanliness, not only of 
the body and chassis parts, but to 
avoid driving dirt into the bearings 
when washing trucks. Hence it would 
be a great improvement to provide bet- 
ter closures for chassis bearings. 


this basis that the Lubricants Division, 
representing both the automotive and 
oil industries, has at this time delayed 
its recommendation for adoption in the 
anticipation that further study and use 
of the foregoing classification will lead 
to its adoption by the Society in June. 
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Meetings Committee Report 


| age beet meetings were held by the 
Society in the 1931 administrative 
year, information regarding the site 
of each together with the number of 
sessions and the number of papers 
being listed in the table printed on this 
page. The Annual Meeting and the 
Semi-Annual, or Summer, Meeting 
were general in scope, and the Annual 
Dinner was, of course, the one purely 
social function on the S.A.E. calendar. 
Of the other five meetings, specialized 
in character, three were devoted to 
aeronautics, one to production and one 
to transportation and maintenance. 


Reports of Society Committees 


other events of the meetings. The 
Cleveland Section likewise was notably 
and pleasantly in evidence at the 
Aeronautic Meeting held in that city in 
September, extending a welcome to the 
strangers within its gates and acting 
as host to the Society ata dinner. When 
the Transportation Meeting was held 
at the City of Washington in October, 
the Society was very fortunate in hav- 
ing the cooperation of both the Balti- 
more and the Washington Sections, and 
the success of the sessions and the 
dinner, at which the two Sections acted 
jointly as hosts, was attributable in 
large measure to the officers and mem- 
bers of these Sections. 





NATIONAL MEETINGS HELD FEBRUARY, 1931, TO JANUARY, 1932 


Meeting Location 


Aeronautic Detroit 
Semi-Annual 
Aeronautic Cleveland 
Production Detroit 
Transportation City of Washington 


Aeronautic Miami, Fla. 
Annual Dinner New York City 
Annual Detroit 





Each of the eight Professional 
Activities participated in arranging 
programs for these meetings. The 
Aeronautic Meetings were directed by 
both the Aircraft Activity and the Air- 
craft-Engine Activity. The program 
for the Transportation Meeting was 
arranged jointly by the Motorcoach 
and Motor-Truck Activity and the 
Transportation and Maintenance Activ- 
ity. The Production Activity had com- 
plete charge of the program for the 
Production Meeting. These five Activi- 
ties also sponsored sessions at the 
Annual and Semi-Annual Meetings. 
The Passenger-Car, Passenger-Car- 
Body and Diesel Engine Activities held 
no meetings devoted solely to their 
respective topics, but each took a very 
active part in arranging the technical 
programs for the two general meet- 
ings. In addition to the sessions di- 
rected by the Professional Activities, 
sessions were staged at the Annual and 
Summer Meetings under the sponsor- 
ship of the Research Committee and the 
Meetings Committee. Arrangements 
for the Annual Dinner were handled 
by the Annual Dinner Committee. 

The Society has enjoyed the coopera- 
tion of the Aeronautical Chamber of 
Commerce of America in connection 
with the three Aeronautic Meetings, 
and the Aeronautic Dinner in Miami 
was held also in cooperation with the 
All-American Air-Race Association. 

The Meetings Committee acknowl- 
edges its indebtedness to the local Sec- 
tions in whose territories meetings of 
the Society have been held during the 
administrative year just ended. Three 
of these meetings were held at Detroit, 
and on each occasion the Detroit Sec- 
tion acted as host at a dinner held in 
accordance with the best traditions of 
the Section and cooperated in various 


White Sulphur Springs, W. Va. June 14 to 19 1: 


No.of No. of 


Date Sessions Papers 
1931 
April 15 and 16 7 16 
3 27 
Sept. 1 to 3 6 12 
Oct. 7 and 8 4 ‘| 
Oct. 27 to 29 7 10 
1932 
Jan. 8 1 2 
Jan. 14 1 1 
Jan. 25 to 29 14 24 


The aim of the Meetings Committee 
consistently has been to allow as much 
time as possible for discussion at the 
technical sessions by strictly limiting 
the number of papers per session and 
adhering in each case to a schedule 
based on an equitable apportionment 
of time for papers and discussion. The 
members attending the meetings of the 
Society have apparently concurred with 
the Meetings Committee with regard to 
the desirability of this procedure and 
have evinced their agreement by co- 
operating splendidly. The Meetings 
Committee is sincerely appreciative of 
their cooperation and wishes to thank 
the various committees, the session 
chairmen, authors, discussers and all 
others who contributed to the success 
of the meetings held by the Society 
during the last year. 

NORMAN G. SHIDLE, 
Chairman. 


Research Committee Report 


N the province of the Society’s re- 

search, 1931 has been a year of both 
reaping and sowing. Some of the re- 
search projects underway for several 
years bore fruitful results in the past 
seasons, notably the detonation research, 
the front-wheel-alignment project, the 
riding-comfort undertaking and _ the 
vapor-lock research, while in turn new 
seed has been sown in the fields of 
extreme pressure lubricants, Diesel 
fuels and sulphur and gum eontent of 
gasolines. 

Detonation 


Among the numerous fuel projects 
that constituted the 1931 program of 
the Cooperative Fuel Research, the ac- 
complishments in the field of detona- 
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tion are outstanding. The last report 
recorded the approval of octane num- 
bers as a standard scale of reference 
fuels. In the last year agreement has 
been reached on the other two essen- 
tials to uniformity in knock testing, 
which are the approval by the Coopera- 
tive Fuel Research Steering Committee 
of both the apparatus and the tentative 
procedure for conducting antiknock 
tests developed by the Detonation Sub- 
committee. 

The problem of devising a suitable 
carbureter for use with the C.F.R. 
engine was a pertinent one; the story 
of its solution is told in the paper, 
Carbureter Design for the C.F.R. Deto- 
nation Engine, by C. S. Kegerreis, 
which was presented at the Semi- 
Annual Meeting. A second paper pre- 
sented at the same meeting by D. B. 
Brooks, entitled The Interpolation 
Method in Detonation Testing, covers 
another phase in the progress of this 
work. 

As a climax to the last year’s re- 
search work, the Cooperative Fuel Re- 
search Steering Committee has turned 
the results of its work over to the 
American Society for Testing Materials 
with a recommendation that this or- 
ganization establish the C.F.R. knock- 
testing apparatus and procedure as 
A.S.T.M. standards. 

The future program includes a study 
of the correlation or lack thereof be- 
tween results obtained in laboratory 
detonation tests with performance in 
road tests and an extension of the 
detonation research work to cover air- 
craft engines and aircraft fuels. 


Vapor Lock 


The work on vapor lock was con- 
centrated on a study of automobile 
fuel-line temperatures in an effort to 
discover ways in which designers of au- 
tomobile equipment can minimize this 
trouble and thus make possible utiliza- 
tion of the lighter gasolines that are 
so desirable for easy starting, particu- 
larly in the spring and fall when rapid 
changes in atmospheric temperature 
are common. A_ paper, Fuel-Line 
Temperatures in 1931 Motor Cars, by 
O. C. Bridgeman and H. S. White, was 
presented at the meeting in White 
Sulphur Springs and covers fuel-line 
temperature data obtained on 47 models 
of 1931 motor cars. Dr. Bridgeman has 
prepared for presentation at the 19382 
Annual Meeting a paper dealing more 
specifically with mechanical details in 
fuel-line design and their effect on the 
vapor-locking tendency of gasolines. 

While it is regrettable that this work 
was not started sufficiently early to 
forestall all difficulties in operation 
arising from high volatility, still it is 
distnetly to the credit of the Commit- 
tee that it initiated the vapor-lock re- 
search and carried it forward with such 
vigor as to prevent the critical situa- 
tion that certainly would have devel- 
oped had each industry gone its own 
way without consideration of the prac- 
tical limitations imposed on the other. 

Although volatility within itself must 
be considered a desirable characteristic 
in gasoline, if the commercial expedi- 
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ency which led to a considerable in- 
crease in the volatility of fuels on the 
market had not been accompanied by 
corresponding changes in automotive 
design as indicated and prescribed by 
the C.F.R., both industries and the 
public might have been confronted with 
serious difficulties 


Sulphur and Gum Content 


determin¢ 
content of 


\ program of research to 
the permissible sulphur 
gasoline has been approved by the 
Steering Committee but ways and 
means of financing this undertaking 
remain to be worked 

Research on the gum content of gaso 
lines for use in both automobile and 
aircraft engines is also included among 
the items in the program of future 
work of the Cooperative Fuel Research 
Steering Committee. 


out. 


Diesel-Fuel Research 
rhe Fuels Research 
met during the Semi-Annual Meeting 
and organized a joint committee of 
the S.A.E. group and the A.S.M.E 
Special Research Committee on Diesel 
uel Specifications to carry out a 
vram of Diesel-fuel research on a co 
operative plan. O. D. Treiber wa 
named chairman and Wiley H. Butle 
ecretary. The direction of the 
was placed under the 
committee, 
Dickinson as research 
a ways and means 
by M J Reed \ 
worked out, an estimate of the cost of 
carrying out the work has been pre 
pared and the ways and means com 
mittee is at present engaged in formu 
lating a plan for procuring the nece 
ary funds 


Subcommittee 


worl 
guidance of an 
with Dr. H. ( 
supervisor, and 
committee headed 
program has been 


eCxXecullve 


Lubricants 
Research Subcommit 
tee authorized by the Research 
Committee last January the pu 
pose of developing tests to evaluate th 
properties of extreme-pressure lubri 
and determining the 
requirements of gears and 
with the idea of correlating the test 
on the oils with the requirements of 
the gears and bearings. The Commit 
tee, as organized, includes representa 
tives of axle and transmission, truck, 
automobile and bearings manufactw 
ers; oil producers and motor-vehic!l 
operators. The first stev in the pr 
gram, the collection and analysis of 
existing data, is already well unde 
Way 


\ Lubricants 
Was 


for 


lubrication 
bearings, 


cant 


Front-Wheel Alignment 


As a result of the activities of the 
Front-Wheel-Alignment Subcommittee 
and the survey conducted at the Gen 
eral Motors Proving Ground under the 
sponsorship of this group, an entir« 
the 19382 Annual Meeting is 
being devoted to this subject. Prof. 
J. M. Nickelsen will contribute to this 
session an Analysis of the Work and 
Conclusions of the Front Wheel-Align 
ment Research Subcommittee, while the 
design and service aspects will be 
treated respectively in two papers: 
one, Geometry of the Front End, and, 
second, Front-End Engineering in Re 


session at 


S.A.E. JOURNAL 


the Service-Field 
P. Grimes. 


lation to 
by C 


Situation, 


Highways 


The Highways Subcommittee has 
continued its representation on the Co- 
operative Committee on Impact Tests, 
under whose auspices the Bureau of 
Public Roads has been conducting a 
program of research over a period of 
several years. In the last year the 
work was extended to motorcoach im- 
pact-tests, a preliminary report of 
which appeared in Public Roads, April, 
1931. 

Riding Comfort 


Che hopes expressed early in the 
development of the Wabblemeter for a 
vide application of the instrument to 
fields outside the automobile have been 
materializing. A notable example is 
its preliminary use to test airplane 
pil limited number of such 
having been made during the latter half 
of the year by Dr. F. A. Moss, who 
has directed this phase of the riding 
comfort research-work since its incep 
tion in 1929. Dr. Moss presented a 
progress report at the White Sulphw 
Springs meeting and brings this upt« 
date in his 
tation at 
1982 Annual Meeting. 
\ paper, prepared jointly by Prof. 
Ammon Swope and Prof. H. M. Jacklin 
and Annual! 


\ most recent report o1 
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B. B. BACHMAN, 
Chi 


Membership Committee Report 


i p< Committee presents the follow- 

ing membership statistics for the 

last year and also 

for 1930 to show the 
yeal 


figures 


made in 


mparative 


progre 


EMBERSHIP BY GRADES 
ENDED DEC, 


FOR THEI 


YEAR 


Members 

l‘oreign Members 
Service Members 
Associates 
Juniors 

\ ffiliates 


\ffiliate Member 
sentatives 
Students 


Repre 


Grand Total 

Applications for Mem 
bership Received 
Percentage of Appli 
cants Qualifying 81 


The above figures show a small net 
loss in membership for the vear as 
compared with the figures for 1930 but 


loss is 
recent 


the Committee feels that this 
not excessive considering the 
business conditions. 

Your Committee wishes to express its 
sincere appreciation to those who have 
assisted in the membership work in the 
last year. 

ALEX TAUB, 
Chairman. 


Publication Committee Report 
| pESPItE the adverse general busi- 

ness conditions that grew worse 
throughout the last fiscal and calendar 
years, the quality of the S.A.E. Jour- 
NAL was not only maintained but 
improved and THE JOURNAL continued 
to render its full service as the official 
organ of the Society. 

Since the publication of fewer papers 
was possible, the Publication Committee 
recommended that all papers presented 
at National meetings be submitted to a 

of men well versed in the re- 
ive subjects for their opinions as 
relative importance of the pa- 
pers, so that the most careful selection 
could be made of those to be published, 
and to assure that those printed should 
be the most valuable of the papers pre 
ented during the year. The further 
recommendation was made that all good 
papers presented at National and Sec- 
tion meetings which could not be pub- 
lished in the S.A.E. JOURNAL be of- 
fered to other technical and trade pe 
riodicals so that their publication in 
ome medium might be Both 
these procedures have been followed, 
with good results. Many papers un- 
avoidably omitted from THE JOURNAI 
have appeared in other automotive and 
ngineering journals 


secured. 


Transactions 


The Council directed the printing of 
TRANSACTIONS for 1930 and 1931 in a 
volume to be supplied to mem- 
without charge. Selection of pa 
pers printed in the S.A.E. JOURNAL in 
1931 is now proceeding, with a view to 
their publication in TRANSACTIONS to- 
gether with those selected a year ago 
from issues of THE JOURNAL for 1930. 
Che Council, at its December meeting, 
directed that, to expedite the is 
the volume as much as pos 
ible, the forms containing papers and 
discussion in each issue of the S.A.E. 
JOURNAL in 1932 be overrun at the 
time of printing THE JOURNAL and at 
the end of the year all of these forms 
be gathered and bound into a volume of 
TRANSACTIONS. This will preserve in 
TRANSACTIONS all of the papers and 
exactly as they appeared 
in THE JOURNAL, instead of, as here- 
tofore, only about 60 to 70 per cent of 
the papers. This volume will be sup 
plied without charge to members who 
requested it. 


ngile 


pers 


also 


uance of 


discussions 


Handbook and Roster 


The 1931 S.A.E. HANDBOOK of Stand- 
ards was increased by 24 pp. over the 
1930 edition, and the list of Advertisers 
of Products conforming to S.A.E. 
Standards decreased by 5 pp. from the 
preceding edition. The S.A.E. Hanp- 
BOOK contained 752 pp. of standards 
and recommended practices and 45 pp 








REPORTS OF SOCIETY COMMITTEES 








COMPARATIVE BALANCE SHEET AS OF SEPT. 30, 1930, AND SEPT. 30, 1931 


Assets 
Cash 
Accounts Receivable 
Securities 
Accrued Interest on Securities 
Inventories 
Furniture and Fixtures 


Items Paid in Advance, Charges Deferred 


TOTAL ASSETS 


Liabilities and Reserves 
Accounts Payable 


Dues and Miscellaneous Items Received in Advance 
Reserves Set Aside for Anticipated Expenses 


General Reserve 
Net Unexpended Income 


TOTAL LIABILITIES AND RESERVES 


Defic 


listing manufacturers of products con- 
— to S.A.E. Standards. 

The S.A.E. Roster for 1931 also was 
increased in number of pages by 18 and 
listed 213 more members, including Af- 
fillate Member Representatives and En- 
rolled Students. The book contained 
430 pp. and listed 7431 Members, Af- 
filiate Member Representatives and En- 
rolled Students. 

The Roster for 1932, while contain- 
ing all the information given in that for 
1931, with the exception of the Geo- 
graphical Register, will contain fewer 
pages than last year because of the 
adoption of a system of abbreviation in 
the listings and omission of the Geo- 
graphical Register. 

D. BEECROFT, 
Chairman. 


Sections Committee Report 


Wale no radical developments 
lave occurred in the matter of 
Section activity since the last report in 
June, the Sections have, with one or 
two exceptions, enthusiastically carried 
on since resuming activity in September 
and October. At present 20 regular, 
recognized Sections and 2 probationary 
ones, St. Louis and Kansas City, are 
carrying on successful meetings. 

Of particular note among the Sec- 
tions’ work is the cooperative student 
work being carried on by Detroit, Ore- 
gon and New England Sections. De- 
troit has scheduled two student meet- 
ings aside from the regular Section 
gatherings and has instituted an award 
for meritorious work by students. The 
Oregon Section has instituted a similar 
award, the details of which have not 
as yet been announced. The New 
England Section, through joint meet- 
ings with the Student Branch of Mas- 
sachusetts Institute of Technology, is 
maintaining the interest of students in 
that institution in the work of the 
Society. 

Probably the outstanding feature of 
the Sections’ work in aeronautics is the 
series of cooperative aeronautic meet- 
ings held in conjunction with the Aero- 
nautical Chamber of Commerce of 
America. Several such meetings have 
been held by various Sections and the 
remainder are scheduled for spring. 


1931 1930 
$13,647.93 $9,728.67 
19,717.20 20,426.12 
219,271.50 215,601.25 
3,534.58 3,555.41 
775.45 827.90 
7,465.03 7,067.63 
6,368.31 7,253.69 





$270,780.00 


$264,460.67 

$7,945.45 $5,151.80 
19,253.37 16,459.25 
2,624,04 1,242.41 
241,607.21 229,764.86 
650.07 @ 11,842.35 


$270,780.00 $264,460.67 


The Northwest Section has _ been 
notably active in Vancouver, B. C., 
having held a meeting at that city to 
stimulate interest in the Society. 

A particularly praiseworthy interest 
in the National affairs of the Society 
has been in evidence during the last 
year. RALPH TEETOR, 

Chairman. 


Treasurer’s Report 


N the 1930-31 fiscal year the finances 

of the Society have unavoidably con- 
tinued to show the effects of the 
financial depression through which the 
world in general is passing. However, 
strict economy and a substantial reduc- 
tion in normal expenses, brought about 
by combined best thought and whole- 


hearted cooperation of the office staff 


with the Council and Finance Commit- 
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tee, have kept the total expense of the 
Society down to $342,843.29, whereas 
the budget adopted at the beginning of 
the year was $407,490.00. The total 
income for the period was $342,193.22, 
as compared with an anticipated budget 
income of $404,400.00. 

From these figures you will see that 
the actual expenses exceeded actual in- 
come by only $650.07. Full details are 
given in the accompanying summary of 
comparative balance sheet and income 
and expense accounts for the fiscal year. 

C. W. SPICER, 
Treasurer. 


Standards Committee Report 


HE Standards Committee of the 

Society for 1931 reports satisfactory 
progress, particularly in view of the 
fact that the present economic condi- 
tions have been reflected in the activi- 
ties of the Society. 


Special Committees 


The activities of the special commit- 
tees, one on Standardization Policy, 
another on the Method of Expressing 
Limits and Tolerances and a third on 
Patents has been confined to the Stand- 
ardization Policy Committee. This 
Committee has before it the problem 
of deciding the Society’s policy and 
procedure in connection with interna- 
tional automotive standardization and 
is also considering a possible reorgani- 
zation of the Standards Committee 
procedure to make the Society’s work 
in this field more effective under chang 
ing conditions. 


Division Reports 


At the Semi-Annual Meeting of the 
Society at White Sulphur Springs last 
June, 27 reports submitted by 7 Di- 


INCOME AND EXPENSE AND BUDGET COMPARISON FOR 12 MONTHS ENDED SEPT. 30 


Income 
Dues and Subscriptions 
Initiation Fees 
Affiliated Appropriations 
Interest and Discount 
Advertising Sales—S.A.E. JOURNAL 
Advertising Sales HANDBOOK 
Miscellaneous Sales 
Profit from Sales of Securities 
Unused Portion of Section Dues 





TOTAL INCOME 

Exupense 

Meetings 

Publications 

Professional Activities 

Research 

Sections 

Standards 

Cost of Membership Increase 

Cost of Advertising Sales— 
S.A.E. JOURNAL 

Cost of Advertising Sales— 
S.A.E. HANDBOOK 

Cost of Miscellaneous Sales 

General Expense 


TOTAL EXPENSE 


Net Unexpended Income 


» Deficit. 





1931 1930 Budget 
$109,017.35 $101,135.50 $103,000.00 
14,070.00 18,730.00 17,000.00 
5,000.00 5,000.00 


11,081.22 11,528.61 12,000.00 
182,595.00 268,118.00 240,000.00 
6,000.00 9,500.00 10,000.00 
15,229.40 17,541.86 17,400.00 
87.75 638.75 


4,112.50 


$342,1 93.22 $432,192.72 


$404, 400.00 


$36,488.49 $41,213.59 $37,650.00 
3,139.08 116,556.17 11 3,370.00 
791.70 379.36 8,600.00 
13,325.36 17 eee 7. 57 19,900.00 
16,285.07 13 9.45 15,200.00 
12,824.78 17 aeT. 69 16,910.00 
11,557.88 13,102.40 14,290.00 
51,978.74 85,482.78 76,140.00 
1,346.24 2,004.63 2,200.00 
6,008.65 8,597.91 8,490.00 
99,097.30 103,942.82 94,740.00 
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$407, 490.00 
3,090.00" 


$342,843.29 $420,350 
650.07! een 
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visions were adopted by the Society. 
Notable among these was the report of 
the Motorcoach and Motor - Truck 
Division, which submitted an S.A.E. 
Recommended Practice for uniform 
motor-vehicle operating-cost classifica- 
tion. This was the first S.A.E. specifi- 
cation resulting from the activities of 
the Transportation and Maintenance 
Activity leading to adoption of Stand 
ards relating primarily to the motor- 
vehicle transportation field. Of the re- 
ports adopted, 10 were new, 15 were 
revisions of existing specifications and the 
2 were cancellations. 

At the time of preparing this report, 
8 Divisions of the Standards Commit 
tee have made 20 recommendations 
which were publisl.ed in Section 3 of 
the January issue of THE JOURNAL. % SPonsor. 
These consist of 8 new specifications, ™ittees that 
11 revised specifications and 1 cancella 
tion. The report of the Lubricants 
Division is among these, but, due to 
further important developments affect 
ing it, this Division’s report probably 
will be withdrawn. Three _ supple 
mentary reports, one by the Iron and 
Steel Division and two by the Lighting 
Division, are expected to be completed 
in time for submission to the Standards 
Committee meeting on Jan. 25. 

In the last year 14 Division and 5 
Subdivision meetings have been held. 
These meetings, together with a large 
volume of work done by correspondence, 
resulted in recommendations to the 
Society for the adoption of 49 subjects 
in addition to the substantial progress 
that was made on others. 


S.A.E. 


The 19381 edition of the S.A.E. 
HANDBOOK was issued early last March 
and included the new and_ “revised 
specifications that were published in the 
July, 1930, Supplement to the Handbook 
as well as those adopted by the Society 


last January. 
1931 
and 


vised 


During the 
was a sponsor 
mittees of the 


whose 
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others 


progressed to a 


industry are 
Washers; Small 
will 


Standards 
for approval. 


a number of 


the Society is 


Handbook are the 
Automobile 
Brass, 


Bronze, 


Steel; Screw 


The Supplement to the 
Handbook was issued last July 
included all of the new 
specifications 
Semi-Annual Meeting. 


Sectional Committees 


last year the 
for 10 

American Standards 
Association: and was represented on 19 
work 
industry. 
several of these Committees have been 
active in 1931, their work has not yet 
point 
recommendations are ready for submis- 
sion to the Society for its approval as the 
Among the Sectional Com- 
active 
year and whose work is of most inter- 
est and importance to the automotive 
on Ball 
Bolts, Nuts and Rivets; Plain and Lock 
Tools 
Tool Elements and Screw Threads. 
of these have reports in progress that 
eventually be 


were 


those 


Committee 


International Standardization 


International standardization has re- 
ceived considerable recognition in 1931, 
International 
Association Committees in whose work 
maintaining 
through the American Standards Asso 
ciation being very active. 
Committees 
Parts; 
etc.; 
Classification of Machine Fits; Iron and 
Threads; 
Rims for Automobiles and Airplanes. 

The subject that has probably 
the greatest progress toward interna- 


tional standardization is that of taper 
roller bearings. At the International 
Conference on Bearing Standardization 
held at Copenhagen last May, Ernest 
Wooler, a member of the Ball and 
Roller Bearings Division, represented 
the Society. As a result of that con- 
ference on roller bearings, the Ball and 
Roller Bearings Division of the Society 
recommended to the Standards Com- 
mittee the adoption of a recommenda- 
tion for taper roller bearings as pub- 
lished in the January issue of THE 
JOURNAL. This report will serve as 
a basis for international standardiza- 
tion and will be submitted through the 
American Standards Association’s Sec- 
tional Committee on Ball Bearings to 
national standardizing bodies of 
other countries. 


and re- 
adopted at the 


Society 
Sectional Com- 


interest to 
Although 


is of 


where definite 


during the 
General Activities 


In connection 
ardization activities the 
Machine- represented during the year on ap- 
Aj] proximately 30 committees of other 
National Associations, Government De- 
partments and similar groups whose 
projects are of interest to the automo- 
tive industry. Among these are the 
American Bureau of Welding, the 
American Electric Railway Association, 
the American Society for Testing Ma- 
terials, the Bureau of Standards, the 
Joint Army and Navy Aeronautic Con 
ferences, the National Electric Light 
Association and the National Screw 
Thread Commission. 

The plans of the Standards Commit 
tee are such that its work in the coming 
year will be commensurate with the 
requirements of the automotive indus- 
try; existing Standards will be brought 
uptodate as becomes necessary, and the 
interests of the industry in standardiza- 
tion will be advanced both here and 
abroad. A. Boor, 

Chairman 


with general stand- 


Society was 


Bearings; 
and 


submitted to the 
and the Society 


Standards 
contact 


Among these 
on Aeronautics; 
Ball Bearings: 
Bolts and Nuts; 
and 


Tires and 


made 


Diesel-Engine Prospect Alluring 


t ip FOLLOWING comments have been received from 
O. L. Riegels', upon discussion presented at a Diesel- 
engine meeting of the Cleveland Section by Arthur Nutt’ 
and published in the November, 1931, issue of the S.A.E. 
JOURNAL, p. 390: 

When Mr. Nutt states that “only one excuse exists, ap- 
parently, for working on the application of Diesel-cycle 
engines to aircraft, namely, the reduction in fire hazard,” 
I find it hard to agree with him. The Packard Diesel en- 
gine, which he states weighs in excess of 2 lb. per hp. and 
runs with a brake mean effective pressure of around 100 
lb. per sq. in., has a combustion pressure of about 1200 lb. 
per sq. in. The combustion pressyre in a modern gasoline 
engine is up to 600 lb. per sq. in. A modified Diesel-cycle 
engine with a compression pressure of, say, 400 lb. and a 
combustion pressure of 600 lb. will have the same weight 
per square inch of piston area. The possible mean effec- 
tive pressure is a function of the cut-off but is far in ex- 
cess of what can be obtained in any gasoline engine op- 
erating with the same combustion pressure. 

The underlying problems of combustion control are be- 
ginning to be understood, and understanding a problem is 
the first step toward its solution. We have not yet found 
means to control combustion in direct-injection engines by 


' Designing 
York City 

?M.S.A.E.—Vice-president of engineering, Wright 
Corp., Paterson, N. J., and Buffalo 

* The Junkers Jumo-4, 


engineer, Consolidated Shipbuilding Corp., New 


Aeronautical 


Vel. 30, No 


gradual injection, as is practicable in the air-injection en- 
gine, and all high-speed solid-injection engines operate on a 
modified Otto cycle. When we know how to control the 
combustion and can choose the desirable cycle, which will 
be a modified Diesel cycle, stipulating the maximum permis- 
sible combustion pressure, surprising results will be ob- 
tained. Under the same conditions of stresses on the en- 
gine parts, we shall be able to get higher m.e.p. and there- 
fore more power than with the gasoline engine. 

Recent research has well established that the fuel drops 
ignite and burn directly from the liquid state and that com- 
bustion in an oil engine can be speeded up to a consid- 
erably greater rate than is normal in gasoline engines. 

A fuel-consumption rate of 0.365 lb. per b-hp-hr. is 
reached by a high-speed oil engine’ having a piston speed 
exceeding 2300 ft. per min. 

I agree with Mr. Nutt that the results reached with en- 
gines on the market to date do not indicate that the oil 
engine has yet been developed to the extent that it ean 
supersede the gasoline engine, but there is no reason for 
pessimism; on the contrary, the prospect for the future is 
very alluring and well worth the trouble of research and 
experimentation. 

The absence of carbon monoxide in the oil-engine exhaust 
and many other points of superiority will weigh heavily in 
favor of this type of engine as a prime mover. Probably it 
is only a matter of time when the much simpler and 
smoother-running solid-injection Diesel engine, which will 


be 60 per cent cheaper to operate, will supplant the gaso- 
line engine. 
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RESIDENT SCAIFE announced at 

an organization meeting of the 1932 
Council, held in Detroit on Jan. 25, his 
appointments on the Administrative 
Committees of the Society and the per- 
sonnel of the Professional Activities, 
and Technical and Special Committees 
as given herewith. These include the 
Research Committee and its Subcom- 
mittees, the Standards Committee and 
its Divisions, the Society’s Special 
Committees, and other organizations in 
which the Society is represented. Ac- 
ceptance of their appointment has been 
received from virtually all of those 
named. 


Administrative Committees 


CONSTITUTION COMMITTEE 
B. B. Bachman, Chairman (1 yr.) 
W.J. Davidson F. E. Watts 
(3 yr.) (2 yr.) 


FINANCE COMMITTEE 
D. Beecroft, Chairman 
W. L. Batt C. W. Spicer 
J. W. White C. B. Whittelsey 


HOUSE COMMITTEE 
R. H. Combs, Chairman 
F. L. Faurote P. C. Ritchie 
G. W. Frank O. M. Thornton 


MEETINGS COMMITTEE 

N. G. Shidle, Chairman 
F. C. Horner W.S. James 
L. C. Hill G. W. Lewis 


PROFESSIONAL ACTIVITIES 
REPRESENTATIVES 

G. W. Lewis 
Aircraft-Engine G. W. Lewis 
Diesel-Engine A.J. Poole 
Motor-Truck L. R. Buckendale 
Passenger-Car S. W. Sparrow 
Passenger-Car-Body Oliver Clark 
Production J. Geschelin 
Transportation A. F. Coleman 


Aircraft 


SECTION REPRESENTATIVES 


A. B. Boehm 
W. H. Schaefer 
F. N. Horton 
Robert Wilkin 
J. L. Myers 


Baltimore 
Buffalo 
Canadian 
Chicago 
Cleveland 


Dayton G. W. Frank 
Detroit E. V. Rippingille 
Indiana W.G. Wall 
Kansas City H. C. Garrett 
Metropolitan C. H. Baxley 
Milwaukee P. W. Eells 


A. W. Devine 
Carl] Abell 


New England 
Northern California 


Northwest Sherman Bushnell 
Oregon R. A. Guthridge 
Philadelphia James Cottrell 
Pittsburgh R. N. Austen 
Southern California H. T. Ramsay 
St. Louis G. C. Stevens 
Syracuse Hubert Walker 
Washington G. W. Lewis 
Wichita R. R. Higginbotham 


MEMBERSHIP COMMITTEE 


Alex Taub, Chairman 
R. H. Combs G. O. Pooley 
W. E. Kemp E. V. Rippingille 


PROFESSIONAL ACTIVITIES 
REPRESENTATIVES 

Aircraft 
Aircraft-Engine 
Diesel-Engine 
Motor-Truck 
Passenger-Car 
Passenger-Car-Body 
Production 
Transportation 


C. B. Harper 

P. B. Taylor 

F. M. Young 

G. B. Ingersoll 

J. R. Bartholomew 
J. W. Votypka 
Walter Howard 
E. F. Lowe 


SECTION REPRESENTATIVES 


G. O. Pooley 
J. R. Holmes 


Baltimore 
Buffalo 
Canadian 
Chicago 
Cleveland 
Dayton 


G. W. Nordstrum 
Kenneth B. Champ 
F. W. Heckert 


Detroit George B. Allen 
Indiana Charles C. Merz 
Kansas City? Morris Cohn 
Metropolitan J. A. Anglada 


Milwaukee 
New England 
Northern California 


C. E. Frudden 
H. B. Hawk 
Sam Boukard 


Northwest Reese Lloyd 
Oregon Robert Mann 
Philadelphia Adolf Gelpke 
Pittsburgh A. D. Tiel 


W. H. Fairbanks 
George P. Dorris 
Herman Diederichs 
C. S. Bruce 


Lewis G. Sinning 


Southern California 
St. Louis? 

Syracuse 
Washington 
Wichita 


Probationary. 


PUBLICATION COMMITTEE 


D. Beecroft, Chairman 
H. K. Cummings S. W. Sparrow 
G. W. Lewis A.M. Wolf 


SECTIONS COMMITTEE 
R. R. Teetor, Chairman 
V.G. Apple (Dayton) 
A. L. Beall (Metropolitan) 
C. S. Bruce (Washington) 
R. H. Combs (Canadian) 
G. P. Dorris (St. Louis) 
B. H. Eaton® 
Murray Fahnestock (Pittsburgh) 
D. F. Gilmore (Northwest) 
Warren Hastings* 
R. R. Higginbotham (Wichita) 
P. J. Kent (Detroit) 
E. W. Kimball (Buffalo) 
Edward Meybem (Northern California) 
Harold Nutt (Chicago) 
C. F. Oestermeyer (Cleveland) 
G. O. Pooley (Baltimore) 
L. G. Schwitzer (Indiana) 
J. P. Stewart (Philadelphia) 
E. E. Tattersfield (Southern California) 
R. H. Van Ness, (Kansas City) 
Mer! Wolfard (New England) 
R.N. Wright (Syracuse) 
F. M. Young (Milwaukee) 


ez 
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Personnel of S.A.E. Committees for 1932 


Professional Activities Committees 


AIRCRAFT COMMITTEE 


W. B. Stout, 
Chairman 

C. M. Young, 
Vice-Chairman 

Charles Marius 

C. H. Chatfield 

J. W. Crowley, Jr. 

Carl Fritsche 

C. W. Hall 

C. B. Harper 


C. W. Howard 
B. G. Leighton 
G. W. Lewis 
Grover Loening 
C. J. McCarthy 
L. D. Seymour 
Mac Short 

E. E. Wilson 
Orville Wright 
T. P. Wright 


AIRCRAFT-ENGINE COMMITTEE 


C. L. Lawrance, 
Chairman 
A. V. D. Willgoos, 
Vice-Chairman 
Roland Chilton 
H. K. Cummings 
C. S. Fliedner 
S. D. Heron 


E. D. Herrick 
Robert Insley 
Carlton Kemper 
G. W. Lewis 
Arthur Nutt 

C. F. Taylor 
P. B. Taylor 

N. N. Tilley 


DIESEL-ENGINE COMMITTEE 


A. J. Poole, 
Chairman 

Harte Cooke, 
Vice-Chairman 

J. Borraja-Frau- 
enfelder 

L. F. Burger 

V. T. Callahan 

C. L. Cummins 

Carlton Kemper 

Julius Kuttner 

E. T. Larkin 

A. A. Lyman 

A. F. Masury 

F. C. Mock 


John Dickson 
J. Be. Fue 

H. D. Hill 

C. C. Hinkley 
Robert Insley 
C. B. Jahnke 
W. F. Joachim 
J. G. Oetzel 

A. W. Pope, Jr. 
W. H. Radford 
E. F. Ruehl 

P. H. Schwietzer 
C. F. Taylor 
John Thysse 
O. D. Treiber 
F. M. Young 


MOTORCOACH AND MOTOR-TRUCK 
COM MITTEE 


_— 
. 


3. B. Bachman, 
Chairman 
C. A. Peirce 
Vice-Chairman 
. R. Buckendale 
F. R. Fageol 
G. A. Green 
A. G. Herreshoff 
M. C. Horine 


— 


G. B. Ingersoll 
C. F. Magoffin 
A. F. Masury 
W. L. Moreland 
M. L. Pulcher 
A. J. Seaife 

A. W. Scarratt 
K. M. Wise 

A. M. Wolf 


PASSENGER-CAR COMMITTEE 


D. G. Roos 
Chairman 

J. M. Crawford, 
Vice-Chairman 

J. R. Barthol- 
omew 

O. C. Brown 

W. J. Davidson 

W. T. Fishleigh 

G. H. Freers 

C. G. Gilchrist 

V. Haigh 

L. P. Kalb 

W. C. Keys 


F. F. Kishline 
x H. Kublin 
3. J. Lemon 
E. S. Marks 
G. L. McCain 
Ivan Ornberg 
C. R. Paton 
F. C. Pearson 
F. H. Prescott 
S. W. Sparrow 
Alex Taub 

P. L. Tenney 
Karl M. Wise 
Harold. Youngren 


PASSENGER-CAR-BoDY COMMITTEE 


A. J. Neerken, 
Chairman 
Roy F. Anderson, 
Viee-Chairman 


Hermann Bruna 
Oliver Clark 
W.N. Davis 

W. H. Emond 
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W. T. Fishleigh C. O. Richards 
L. C. Hill M. H. Toncray 
E. E. Lundberg a. We Votypka 
Amos Northup L. L. Williams 


Carl Parsons 


PRODUCTION 


(OM MITTEE 


M. G. Hanson 
M. L. Hillmer 


l. KE. Padgett, 
Chairman 


V. P. Rumely, J. Q. Holmes 
Vice-Chairman Walter Howard 

J. B. Armitage B. D. Kunkle 

David Ay KE. T. Larkin 

C. J. Blakeslee L. F. Maurer 

I. P. Blanchard W. W. Nichols 

A. K. Brumbaugh Erik Oberg 

J. W. Brussel D. W. Ovaitt 

J. A. Callahan C. A. Peirce 

F. W. Cedarleaf talph Peo 

F’. H. Colvin R. C. Rolfing 

H. S. Currier KE. N. Sawye1 

F. L. Faurote Clifton Slusser 

4. R. Fors F. W, Stein 

D. E. Gamble C. C. Stevens 

J. Geschelin Stanley Whit 

E. R. Godfrey worth 


iRANSPORTATION AND MAINTENANCE 


COM MITTEE 


A. S. MeArthur, C. C. Humber 
Chairman I. A. Hungerford 
L. V. Newton E. F. Lowe 
Vice-Chairman \. A. Lyman 
W. C. Becker H. V. Middle 
J. C, Bennett worth 
O. M. Brede J. M. Or? 
R. W. Budd E. S. Pardos 
A. F. Coleman F. C. Patton 
J. W. Cottrell G. O. Pooley 
W. J. Cumming T. L. Preble 
Henry Dakin Pierre Schon 
H. W. Drake Pr. ¥. C. See 
E. Favary Hoy Stevens 
F. K. Glynn M. F. Steinberge: 
A. H. Gossard E. W. Stock 
H. R. Holder R. H. Van Ne 
Fr. Gr Horner J. F. Winchester 
Adrian Hughes, E. C. Wood 
Jr. 


Research Committees 


RESEARCH COMMITTEE 


B. B. Bachman B. Liebowitz 
Chairman Neil MacCoull 

H. W. Alden G. L. McCain 

Db. P. Barnard F’. C. Mock 

A. L. Beall Arthur Nutt 

Car! Breer C. R. Paton 

R. W. Brown Ralph Peo 

F. F. Chandler D. G. Roos 

H. M. Crane W. B. Stout 

H. C, Dickinson W. R. Strickland 

H. L. Horning Alex Taub 

J. C. Hunsaker C. F. Taylor 

J. H. Hunt R. R. Teetor 

H. M. Jacklin O. D. Triebe1 

W. S. James W. G. Wall 

Ferdinand Jehle E. P. Warner 

C. F, Kettering J. F. Winchester 

W. E. Lay A. M. Wolf 

B. J. Lemon H. T. Woolson 


G. W. Lewis 


FRONT-WHEEL-ALIGN MENT 
SUBCOM MITTEE 
B. J. Lemon, J. M. Nickelsen 
Chairma A. R. Platt 
S. R. Castor Male Roeder 
F,. F. Chandler EK. Shay 
C. P. Grimes Carl H. Smith 
Cc. D. Harder 
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FUELS SUBCOMMITTEE 
QO. D. Trieber, C. B. Jahnke 


Chairman W. S. James 
E. E. Aldrin W. F. Joachim 
B. B. Bachman C. S. Kegerreis 
D. P. Barnard Julius Kuttner 
A. L. Beall A. A. Lyman 
A. E. Becke J. B. Macauley 
O. C. Berry Neil MacCoull 
E. T. Birdsal F. C. Mock 
T. A. Boyd Arthur Nutt 
D. G. Brandt J. G. Ocetzel 
G. G. Brown A. te Poole 
H. R. Cobleigh M. J. Reed 
H. M. Crane T. B. Rendel 
C. L. Cummins Daniel Roesch 
T. B. Danckwortt C. G. A. Rosen 
H. C. Dickinson A. J. Seaife 
C. T. Doman Carlton Schles 
C. S. Fliedne1 man 
J. C. Geniesss P. H. Schweitzer 
W. H. Graves C. F. Taylor 
S. D. Heron EK. T. Vincent 
H. D. Hill W. H. Worthing- 
H. L. Horning ton 
HEADLIGHT SUBCOMMITTEE 
H. M. Crane, R. N. Falge 
Chairmar W. T. Fishleigh 
C. C. Bohne J. H. Hunt 
W. C. Brown EK. E. Huntington 
R. E. Carlson W. S. James 
H. C. Dickinsor P. J. Kent 
C. T. Doman C. A. Michel 
HIGHWAYS SUBCOMMITTEE 
H. C. Dickinson, Benjamin Liebo- 
Chrarv WI1tZ 
Bb. B. Bachmar G. J. Nelson 
R. W. Browr Martin Schriebe1 
W. E. Lay J. A. Sloan 
B. J. Lemor T. C. Smith 


J. F. Winchester 
LUBRICANTS SUBCOMMITTEE 
H. W. Alden. Chairman 


H. c.. Dickinso1 , wecre tary 
Subdivision 

| ttomobile (; oup 

H. C. Mougey J. L. MeCloud 
Chairman H. M. Northrup 

W. H. Graves E. W. Upham 

W. S. James 

ixle and Transmission Group 

EF. E. McMullen C. M. Rolf 
Chairmar C. H. Sterling 

E. F. Davis 

Rea no Group 

Ernest Wooler Haakon Styri 
Chairmar O. W. Young 


W. T. Murden 
Oils Group 


R. E. Wilkin K. G. Mackenzie 


Chairman G. M. Maverick 
Sydney Bevin C. R. Noll 
C. M. Larson G. A. Round 


Operators’ Group 
T. C. Smith 
Chairman 


S. O. Sparkhawk 


A. M. Wolf 

T? i¢ k Group 

A. J. Scaife W. @. Day 
Chairman W. P. Eddy 


Executive Committee 


Chairman and Secretary of Subcom- 


mittee and Chairmen of Subdivisions 


RIDING-COMFORT SUBCOMMITTEE 


R. W. Brown R. E. Lawton 
Chairman 3enjamin Liebo- 
A. C. Bates witz 
F. F. Chandler H. R. McMahon 
C. H. Colvin F. A. Moss 
W.J. Davidson Maurice Olley 
H. C. Dickinson O. A. Parker 
M. L. Fix R. F. Peo 
Tore Franzen W. G. Robbins 
H. B. Hench E. F. Rossman 
Samuel P. Hess Ammon Swope 
H. M. Jacklin W.G. Wall 
W.S. James Edward P. 
W.C. Keys Warner 
B. J. Lemon 


COOPERATIVE COMMITTEE ON MOTOR- 
TRUCK IMPACT TESTS 
(Cooperating with the Bureau of Pub- 
lic Roads and the Rubber Association 
of America) 


Martin Schreiber 


C. B. Veal 


B. B. Bachman 
R. Ww. 3rown 
B. Liebowitz 
COOPERATIVE-FUEL-RESEARCH 
STEERING COMMITTEE 
(Cooperating with the Bureau of 
Standards, the National Automobile 
Chamber of Commerce and the Ameri- 
can Petroleum Institute) 
W.S. James 


B. B. Bachman 


T. A. Boyd C. 8S. Kegerreis 
H. R. Cobleigh A. A. Lyman 
H. M. Crane J.B. Macauley 
H. C. Dickinson FE’. C. Mock 

C. T. Doman Arthur Nutt 
W. H. Graves \. J. Seaife 


H. L. Horning 


JOINT S.A.E.-A.S.M.E. DIESEL-FUEI 
COMMITTEE 
(Cooperating with the American Soci 
ety of Mechanical Engineers) 

O~ i. Treiber, Chairman 
D. P. Barnard 4. A. Lyman 
A. L. Beall J.B. Macauley 
E. T. Birdsall Neil MacCoull 

A. E. Becker F. C. Mock 
D. G. Brandt Arthur Nutt 
H. M. Crane J. G. Oetzel 


C. L. Cummins A.J. Poole 

T. B. Danckwortt M. J. Reed 

H. C. Dickinson T. B. Rendel 
C.S. Fliedner C. G. A. Rosen 
J.C. Geniesse \. J. Seaife 

W. H. Graves C. H. Schlesman 
H. D. Hill P. H. Schweitzer 
H. L. Horning C. F. Taylor 

C. B. Jahnke E. T. Vincent 


W. F. Joachim W. H. Worthing 

Julius Kuttner ton 

SPECIAL RESEARCH COMMITTEE ON 

MECHANICAL SPRINGS OF THE AMERI- 
CAN SOCIETY OF MECHANICAL 

ENGINEERS 

N. E. Hendrick- B. Liebowitz 
son E. W. Stewart 
Standards Committees 
STANDARDS COMMITTEE 
Arthur Boor, Chairman 

G. L. McCain, Vice-Chairman 

C. A. Michel, Vice-Chairman 









































AIRCRAFT DIVISION 


J. F. Hardecker 
Chairman 

C. J. McCarthy 
Vice-Chairman 

R. S. Barnaby 

J. R. Cautley 

D. S. Cole 

C. H. Colvin 

J. H. Dohse 

L. H. Harris 

Major C. W. 
Howard 


S. J. Irvine 

C. E. Kirkbride 
I. M. Laddon 

B. J. Lemon 
Ralph Lockwood 
E. P. Lott 

C.J. McCarthy 
L. C. Milburn 

E. Molloy 
Edward Wallace 
T. P. Wright 


AIRCRAFT-ENGINE DIVISION 


Robert Insley 


' 
Chairman 
E. D. Herrick 
Vice-Chairman 
Opie Chenoweth 
H. C. Edwards 


AXLE 
O. A. Parker 
Chairman 
George Walther 
Vice-Chairman 
L. R. Buckendale 


AND 


C. S. Fliedner 

L. A. Majneri 
Arthur Nutt 
N.N. Tilley 

A. V. D. Willgoos 


WHEELS DIVISION 


G. W. Carlson 
C. C. Carlton 

G. W. Harper 
J. W. Peterson 
I 


. B. Ross 


BALL AND ROLLER-BEARINGS DIVISION 


Bott 
Chairman 

Ernest Wooler 
Vice-Chairman 

H. E. Brunner 

F. H. Buhlman 

D. F. Chambers 


G. R. 


L. A. Cummings 

T. C. Delaval- 
Crow 

A. E. Fawley 

H. R. Gibbons 

Fayette Leister 

H. A. Schatz 


DIESEL-ENGINE DIVISION 


Cc. L. Cummins 
Cha irman 

H. D. Hill 
Vice-Chairman 

L. F. Burger 

Harte Cooke 

John Dickson 

H. C. Edwards 


C. B. Jahnke 
E. T. Larkin 
E. Nibbs 

E. B. Rawlins 
M. J. Reed 

C. G. A. Rosen 
O. D. Treiber 
E. T. Vincent 


ELECTRICAL-EQUIPMENT DIVISION 


D. M. Pierson 
Chairman 

D. S. Cole 
Vice-Chairman 

Azel Ames 

A. K. Brumbaugh 

C. F. Gilchrist 

W. S. Haggott 


W.H. Hutchins 
L. M. Kanters 
A. R. Lewellen 
L. E. Lighton 
L. O. Parker 
A. Poole 

E. K. Schadt 
T. E. Wagar 


GASOLINE-ENGINE DIVISION 


. Marks 
Chairman 
B. Fisher 
Vice-Chairman 
t. J. Broege 
. T. Callahan 
*. D. Herrick 


S. Johnson, Jr. 


E.S 


L. P. Kalb 

E. T. Larkin 

A. F. Milbrath 

H. G. Smith 

R. R. Teetor 

V.C. Young 

Harold T. Young- 
ren 


IRON AND STEEL DIVISION 


F. P. Gilhgan 
Chairman 

\. H. d’Arcambal 
Vice-Chairman 

J.R. Adams 

A. L. Boegehold 

Henry Chandler 

3ishop Clements 

B. H. DeLong 

N. L. Deuble 

H. J. Fischbeck 

H. W. Graham 

W. G. Hildorf 


E. J. Janitzky 

J. B. Johnson 
W. J. Mackenzie 
J. A. Mathews 
S. P. Rockwell 
R. B. Schenck 
H. P. Tiemann 
E. W. Upham 

J. M. Watson 

T. H. Wickenden 
Henry Wysor 

O. B. Zimmerman 


LIGHTING 


C. A. Michel 
Chairman 

R. E. Carlson 
Vice-Chairman 

C. C. Bohner 

W. C. Brown 

D. S. Cole 

A. W. Devine 


LUBRICANTS 


E. W. Upham 
Chairman 

H. C. Mougey 
Vice-Chairman 

Sydney Bevin 

H. E. Bloomsburg 

W. G. Clark 

A. L. Clayden 

O. E. Eckert 

J. A. Edwards 

J. B. Fisher 

J.C. Geniesse 

W. H. Graves 

W.S. James 

E. N. Klemgard 

C. M. Larson 

W. W. Lowe 


MOTORBOAT 


AND 


PERSONNEL OF THE S.A.E. COMMITTEES FOR 1932 


DIVISION 


H. C. Doane 
R. N. Falge 

R. W. Johnson 
A. R. Lewellen 
D. M. Pierson 
A. N. Taylor 
T. E. Wagar 


DIVISION 


J. L. McCloud 


K. G. Mackenzie 

H. M. Northrup 

W. H. Oldacre 

W. F. Parish 

T. A. Peck 

J. A. Round 

H. J. Saladin 

W. A. P. Schor- 
man 

F. D. Shields 

B. E. Sibley 

H. G. Smith 

J.B. Terry 

W. H. Worthing- 
ton 


MARINE-ENGINE 


DIVISION 


N. E. Donnelly 
Chairman 

K. L. Childs 

Jacob Dunnell 

Frank Fernstrum 

H. E. Fromm 

G. N. Hickey 


F. T. Irgens 
W. E. John 

R. Karasinski 
Walter Leveau 
A. E. Luders 
H. W. Lyon 


MOTORCOACH AND MOTOR-TRUCK DIVISION 


A. W. Herrington 
Chairman 

Adolf Gelpke 
Vice-Chairman 

W.J. Baumgart- 
ner 

I. H. Bernhardt 

Clinton Brettel 

F. L. Faulkner 

M. C. Horine 

G. B. Ingersoll 

B. F. Jones 


NON-FERROUS 


H. C. Mougey 
Chairman 

T. H. Wickenden 
Vice-Chairman 

W. H. Bassett 

C. H. Calkins 

D. L. Colwell 

H. R. Corse 

W. A. Cowen 


F. W. Kateley 
W. F. Klein 

A. A. Lyman 

L. H. Palmer 
Fred Sage 

A. J. Seaife 

E. M. Schultheis 
P. V. C. See 

T. C. Smith 

E. M. Sternberg 
Warner Tufts 
J. F. Winchester 


METALS DIVISION 


P. V. Faragher 
J. A. Gann 

W. H. Graves 
Zay Jeffries 
J.B. Johnson 
C. R. Maxon 
R. R. Moore 
W. B. Price 

H. M. Williams 


PARTS AND FITTINGS DIVISION 


A. Boor 
Chairman 

Ivan Ornberg 
Vice-Chairman 

A. K. Brumbaugh 

H. S. Jandus 

W. C. Keys 

E. F. Lowe 

G. L. McCain 


M. B. Morgan 
Harold Nutt 
B. M. Smarr 
C. W. Spicer 
H. W. Steiner 
C. E. Swanson 
S. O. White 
G. W. Yanss 


O. B. Zimmerman 


PASSENGER-CAR DIVISION 


G. L. MeCain 
Chairman 

Ivan Ornberg 
Vice-Chairman 


W. L. Barth 


W. N. Davis 
W. R. Griswold 
F. F. Kishline 
H. C. Snow 


F. W. Stein a. 
A. R. Fors 
H. Brooksicker 


G. M. Hartsook 
W. S. Howard 


( 

( 

( ( 

B. Darrow I 
J. E. Hale i 
I | 
I I 


J. F. Winchester 


PRODUCTION DIVISION 


Little 
W. P. Michell 
D. W. Ovaitt 
L. L. Roberts 
E. N. Sawyer 
W. H. Smila 
Stanley Whit- 
worth 


Chairman 


Vice-Chairman 


SCREW-THREADS 

E. H. Ehrman 
Chairman 

Earle Bucking- 


DIVISION 

G. S. Case 

C. T. Doman 
R. M. Heames 


ham B. M. Smarr 
Vice-Chairman F. W. Stein 
A. Boor S. B. Terry 


E. J. Bryant O. B. Zimmerman 


G. Carvelli 


TIRE AND RIM DIVISION 
H. M. Crane B. J 
Chairman E. 
W. R. Griswold 


Lemon 
S. Marks 
J. E. Porten- 


Vice-Chairman heimer 
; S. Ash A. J. Seaife 
. E. Bonnett K. D. Smith 


>» C. Carlton . P. Thomas 
.. Thoms 

’. E. Watts 
*. W. Hertrich 


. F. Wright 
1. W. Kranz 


) 

> 

.. B. Wuerfel 
TRANSPORTATION DIVISION 


H. R. Holder 
H. V.Middleworth 


Chairman 


R. H. Van Ness E. S. Pardoe 
Vice-Chairman M. F. Steinberger 
F. K. Glynn E. C. Wood 


METHODS OF EXPRESSING LIMITS AND 
TOLERANCES 
Earle Bucking- C. W. Spicer 
ham, Chairman O. B. Zimmerman 


E. H. Ehrman 
PATENTS 


B. B. Bachman Lloyd Blackmore 
Chairman J. H. Hunt 
G. C. Arvedson W. M. McConkey 
STANDARDIZATION POLICY 
A. Boor, G. L. McCain 
Chairman C. A. Michel 
H. W. Alden F. E. Moskovies 
3. B. Bachman A. J. Scaife 
H. M. Crane C. W. Spicer 
H. L. Horning 
Special Committees 
COKER F. CLARKSON MEMORIAL 
COM MITTEE 
C. B. Whittelsey, H. L. Horning 


Chairman 


N. B. Pope 


COMMITTEE ON INSTITUTIONAL 
TORY AND MUSEUMS 


F. L. Faurote 


His- 


MANLY MEMORIAL MEDAL BOARD OF 
AWARD 


Wesley L. Smith, Arthur Nutt 

Chairman E. E. Wilson 

MILITARY MOTOR-TRANSPORT 
ADVISORY COMMITTEE 


B. B. Bachman, F. K. Glynn 
Chairman G. A. Green 
L. R. Buckendale E. H. Grey 


F. F. Chandler A. G. Herreshoff 


February, 1932 
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A. W. Herrington C 
H. L. Horning 
Robert Insley 
Victor Kliesrath A. J. 
A. F. Masury ds 


. A. Peirce 
M. L. Pulcher 


D. G. {00s 


Scaife 
W. Shields 


J. E. Padgett J. F. Winchester 
ORDNANCE ADVISORY COMMITTEE 
A. F. Masury, Robert Insley 
Chairman E. 7 Norelius 
H. W. Alden A. J. Seaife 
G. A. Green J. W. Shields 
A. W. Herrington W. G. Wall 


», E. Holt ay - Be 
( Alternate—H. 
T. McDonald) 


Winchester 


STOCK-CAR-CONTEST COMMITTEE 
(In cooperation with the American 
Automobile Association) 


T. J. Litle, Jr., C. S. Ricker 
Chairman D. G. Roos 

Fr. S. Duesenberg H. C. Snow 

A. W. Herrington W. G. Wall 


WRIGHT BROTHERS MEDAL BOARD OF 
AWARD 


R. H. Martin 


Wright 


Upson, Glenn 
Chairman a P 


Representatives on Other Organi 
zations and Committees 


ADVISORY BOARD OF THE GOVERN MENT 
TECHNICAL COMMITTEE ON LUBRI 
CANTS AND LIQUID FUELS 


C. F. Kettering 


AMERICAN BUREAU OF WELDING 


Alexander Churchward 


AMERICAN ELECTRIC RAILWAY 
ASSOCIATION 
SUBCOMMITTER NO. 2 ON MOTORCOACHDS 


L. H. Palmer A. Jd 











wecaite 


AMERICAN MARINE STANDARDS 
COM MITTEI 
H. R. 


R. S. Burnett 


Sutphen 


AMERICAN SOCIETY OF MECHANICAI 


ENGINEERS 
RESBARCH COMMITTEE ON CUTTING OI 
METALS 
McCoy L. L. Roberts 


(Alternate ) 


WwW. mm 


AMERICAN SOCIETY FOR TESTING 
MATERIALS 

COMMITTEE Al 

F. P 


ON STEELS 
Gilligan 





S.A.E. JOURNAL 


SUBCOMMITTEE XIX ON SHEET STEEL AND 
STEEL SHEETS 


W. C. Peterson 
SUBCOMMITTEE XIV ON TOOL STEEL 


A. H. d’Arcambal 


SUBCOMMITTEE XII ON METHODS OF 
CHEMICAL ANALYSIS 


J.R. Adams 


COMMITTEE A7 ON MALLEABLE 
H. T. 


CASTINGS 
Chandler 


COMMITTEE B6 ON DIE-CAST METALS AND 
ALLOYS 


Walter Howard 


COMMITTEE D2 ON PETROLEUM 
AND LUBRICANTS 


H. C. Mougey 


PRODUCTS 


COMMITTEE D11 ON RUBBER PRODUCTS 


F. C. McManus 
COMMITTEE E] SECTION ON TENSION 
TESTING 
J. B. Johns 
JOINT COMMITTEE ON INVESTIGATION OI 
rHE EFFECT OF PHOSPHORUS AND 
SULPHUR IN STEEI 
F. P. Gilligan 
SPECIAL COMMITTEE ON GENERAL USE OF 


SPECIFICATIONS FOR COPPER 
INGOT FORM 


ALLOYS IN 


i. o Cs 
JOINT COMMITTEE ON DEFINITIONS OF 
HEAT-TREATMENTS 
J. A. Mathews S. P. Rockwell 
G. L. Norris 





AMERICAN STANDARDS ASSOCIATION 
BOARD OF DIRECTORS 


F. E. Moskovic 


STANDARDS COUNCI 
Veal oe * 


(Alternate) 


C. B. 


Scaife 


COMMITTEE ON 
MENTS OF 


FORM ARRANGI 
SPECIFICATIONS 


ANI 


R. 3. Burne tl 






JOINT AERONAUTI( 


AND NAVY 
CONFERENCE 


ARMY 


J F. Hardecker 


Arthur Nutt 









BUREAU OF STANDARDS 


ADVISORY COMMITTEE ON STRUCTURES 
AND FABRICATED METALS 


J. H. Nelson 


COMMITTEE ON FERROUS METALS 
F. P. Gilligan 


ENGINEERING FOUNDATIONS 
IRON ALLOYS RESEARCH COMMITTEE 
T. H. Wickenden 


FEDERAL SPECIFICATIONS BOARD 


COMMITTEE ON STORAGE BATTERIES 
F. H. Prescott 


GUGGENHEIM MEDAL BOARD OF 
JUDGES 
W. B. Stout 
Edward P. 
Warner 


E. S. Land 


MECHANICAL STANDARDS ADVISORY 
COUNCIL 


MOTOR-VEHICLE CONFERENCE 
COM MITTEE 
SUBCOMMITTEE ON MOTORCOACH-CODE 
REVISION 


R. S. Burnett E. S. Pardoe 

F. C. Horner A. J. Scaife 

L. H. Palmer 

NATIONAL ADVISORY COMMITTEE FOR 


AERONAUTICS 


POWERPLANT SUBCOMMITTEI 
H. M. Crane 





NATIONAL SCREW-THREAD 
COM MISSION 


Earle Buckingham G. 8. Case 


NATIONAL RESEARCH COUNCIL 
HIGHWAY 
3achman 


RESEARCH BOARD 
B. B. H. M. Crane 
ENGINEERING 
F. C. Mock 


AND INDUSTRIAL DIVISION 
Edward P. 
Warner 





METAL INSTITUTE 
RESEARCH COMMITTEE 
Rodney Horton 


PRESSED 
STEEL 











News ot the Sections 


Lubrication Holds Baltimor- 


eans 5 Hr. 


%O ABSORBING was the subject of 

the evening—Lubrication—to the 
120 members and guests attending the 
Jan. 14 meeting of the Baltimore Sec- 
tion that discussion was not brought to 
a close until 5 hr. after the members’ 
dinner started at 6:30 p. m. in the Ho- 
tel Emerson. The general topic of lu- 
brication, oils and maintenance is a hot- 
spot in the Section and provoked more 
debate at the January meeting than has 
been indulged in at any former meet- 
ing. Most of the discussion bore on the 
controversial question of changing 
crankcase oil. 

The absurdity of the number of 
kinds of grease required to lubricate 
the conventional motor-vehicle chassis 
was emphasized by A. Ludlow Clayden, 
of the Sun Oil Co., the principal speaker 
of the evening. Many interesting com- 
ments were made by Mr. Clayden on 
the modern trends in lubrication meth- 
ods and on the various makes and 
grades of oil and grease. He voiced his 
belief that automobile powerplants and 
bodies have now been developed to the 
highest point and that hereafter de- 
sign and development will be devoted 
principally to ease and simplification of 
maintenance. Automobiles of the fu- 
ture, he said, will include a reserve 
supply of oil which will automatically 
replenish the crankcase, relieving the 
operator from dependence upon the ser- 
vice station for changing the oil. He 
also thinks that every new automobile 
should be provided with a gage on the 
instrument board to show the quantity 
and quality of oil in the crankcase at 
all times. He urged that car engineers 
devote more thought to the lubrication 
system with reference to maintenance, 
which is a field that hardly has been 
scratched as yet. 





Oil Changing Defended and Criticized 


W. C. Bauer, of the Standard Oil De- 
velopment Co., who had been invited to 
the meeting by Chairman A. Bruce 
Boehm to offer constructive criticism 
of the now nation-wide no-oil-change 
practice, stated that the only purpose 
of draining the crankcase is to get rid 
of lubricant that is no longer fit for 
its work and to replace it with a lubri- 
cant that is suitable. He listed four 
types of oil degradation: (a) excessive 
dilution, not including predilution; (b) 
saturation with carbonaceous material 
and grit; (c) accumulation of organic 
acidity, with attendant rapid develop- 
ment of sludge: and (d) emulsification 
due to the combination of (a), (b) and 
(c). 

The effect of each of these was ex- 
plained with the aid of charts and eight 
factors that control the interval be- 
tween desirable oil changes were enu- 
merated. As a result of road tests of 
vehicles ranging from taxicabs to rail- 
cars, the company with which Mr. 
Bauer is connected found 2000 miles to 


be a good average distance between oil 
changes. One chart was presented to 
show that it is uneconomical to operate 
a motorcoach more than 2500 miles 
without changing the oil. 

Notwithstanding Mr. Bauer’s presen- 
tation and the criticisms directed by a 
number of discussers against the prac- 
tice of not changing the crankcase oil, 
G. O. Pooley, of the Chesapeake & Po- 
tomac Telephone Co., maintained his 
stand that oil changing is unnecessary. 
He runs his cars and trucks from the 
time they are bought until they are re- 
tired without changing the oil but 
maintaining the regulation oil level. 
This practice is the result of tests with 
the fleet that were started about three 
years ago. He stated that his persona! 
car had been driven 35,000 miles with 
no change and that the company’s 
fleets of light and heavy trucks have 
been run for mileages varying from 
15,000 to 60,000 miles without oil 
changes. He referred his hearers also 
to the record of 80,000 miles without 
oil change made by C. S. Bruce, of the 
Bureau of Standards in the City of 
Washington. 


Dr. Miller Describes New Viscosimeter 


A new instrument which he has de- 
veloped for the determination of the 
viscosity of oils was described by Dr. 
Carl D. Miller, the third speaker. This 
is a development of the viscosimeter 
and, according to those who have seen 
and used it, is a device for which the 
oil industry has been looking. 

Those who discussed their problems 
and cross-examined the speakers were: 
John A. White, of the Mack-Interna- 
tional Motor Truck Corp. of Baltimore; 
Edward W. Jahn, of the Consolidated 
Gas, Electric Light & Power Co.; Jo- 
seph Bavett, of the Yellow Cab Co.; 
P. E. Pendleton, of the B-J Aircraft 
Corp.; Arthur B. Gardner, of the 
United Oil Co.; Laurence F. Magness, 
of the Hercules Power Gasoline Co.; 
and William H. Beck, of Sherwood 
Brothers, Inc. 


Students Attend Oregon 
Meeting 


Aor the regular members’ dinner, 
‘\ at which about 30 were present, 
nearly 35 students from the L. L. Ad- 
cox School and a dozen members and 
guests of the Oregon Section came to 
the January meeting on the evening of 
the 8th at the Multnomah Hotel in 
Portland. 

The subject of the meeting was 
Diesel-Engine Injectors, on which Prof. 
F. G. Baender, of the department of 
mechanical engineering at the Oregon 
State College, gave an interesting and 
educational discourse. 

The Section named George S. Walker, 
of the Sunset Tire Corp., as Secretary, 
to succeed M. T. Clark, who has moved 
from Portland to Seattle, Wash., and 
therefore resigned the office. 
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Metropolitan Show Dinner 


OE ANGLADA had the job of serv- 

ing to well over 400 guests the 
courses at the annual show-week dinner 
of the Metropolitan Section, held at the 
Commodore Hotel, Monday evening, 
Jan. 11. Supplies from the chef having 
been exhausted, viands were furnished 
from various sources. H. H. Blanchard, 
technical editor of Motor, provided the 
meat in the form of a technical report 
on new features of the cars of the 
year; Herbert Chase contributed the 
vegetables, which were thrown with 
careful aim at outstanding heads in the 
industry; Sir William Letts was Brit- 
ish bred, and H. W. Hanemann sup- 
plied something about which he exhib- 
ited some confusion as to whether it 
should be called stimulus or stimulant. 

Vacuum-operated clutches rank as 
the most important mechanical devel- 
opment of the year, according to Mr. 
Blanchard, who said that they may lead 
to automatic or semi-automatic trans- 
missions. He described and illustrated 
five variations in the methods of con- 
trol of the device as used in current 
models. 

Stiffening of chassis frames was 
mentioned as another outstanding de- 
velopment of the year. One thing that 
has made. this necessary is the general 
adoption of rubber mountings, which 
has robbed the front end of the frame 
of the rigid bracing that it formerly 
received from the engine. Advances 
have been made also in bracing the ra- 
diator, head-lamps and fenders. 

Another class of vibrations which 
has received constructive study, or per- 
haps one should say destructive, is 
that emanating from mufflers and in- 
takes. Intake silencers are common and 
mufflers have been improved, one of the 
methods being to divide the sound 
waves into two warring groups which 
cancel each other. 


Greetings Brought from England 


Sir William Letts brought greetings 
from the Society of Motor Manufactur- 
ers and Traders, of Great Britain, of 
which he is past-president. 

Herbert Chase poked fun at the 
“atrocities” of the industry. Although 
everybody has “rubbered up” his car, 
he said, the advertising department re- 
tains its lead over the engineering de- 
partment in stretching. He reported a 
rumor that Sam Miles would take steps 
to keep free-wheeling out of the auto- 
mobile show next year. 

Mr. Hanemann ascribed the major 
developments of the industry to the ad- 
vertising impetus. What engineer, he 
asked, could have proposed the resplen- 
dent taxicab in which the speaker rode 
to the dinner, having chromium-plated 
exhaust pipes crawling along the side 
and six non-ventilating ventilators on 
top of the hood. Parody advertisements 
featured the talk. One of them told of 
a car that can do everything better 
than other cars; Cleopatra had auburn 
hair, but this car is all Auburn. 
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Canadians Hold Aircraft 


Meeting 
THE COMING § generation 


bey 
will think no more of flying its own 
airplanes than the present generation 
does of driving cars was the firmly 
expressed opinion of Major B. 53. 
Wemp, former Mayor of Toronto and 
Imperial flying officer, in an addres 
before the Canadian Section at the 
Royal York Hotel, Toronto, on Wednes 
day evening, Jan. 20. 


Major Wemp flew with the Royal 
Navy Air Squadron and Royal Aji. 
Force from 1915 to 1918 and com- 
manded the squadron that played an 


important part in bottling up German 


submarines at Zeebrugge during th 
World War. He was decorated with 
the Distinguished Flying Cross by 


Great Britain and the Chevalier Order 
of Leopold by Belgium. 

Major Wemp expressed the view 
that the war had proved somewhat of 
a setback to aviation, not so much in 
the development of machines as in its 
effect on the minds of the present gen 
eration, which associated flying with 
the shooting down of planes, stunting 
and crashes. That inhibition will be 
absent in the rising generation. The 
speaker quoted statistics to show how 
safe commercial flying has become and 
mentioned that last year Imperial Air- 
ways, of Britain, had _ transported 
$200,000,000 by airplane, with a saving 
on interest charges because of speedie1 
delivery. 

A great reception was accorded 
Capt. Roy Brown, the second speaker. 
Captain Brown, who is now president 
of General Airways, operating ai 
planes to and from mining camps in 
northern Ontario, was a Canadian ace 
during the war and shot down the 
“Red Knight” of Germany, Baron 
Richthoven, the ace of aces of the Cen 
tral Powers. He gave some amusing 
and extremely interesting reminis- 
cences of the war, one of which con 
cerned three air battles he had en 
gaged in with one member of the 
Richthoven Circus, flying a green and 
pink plane. Neither of the combatants 
was able to gain the advantage, the 
German flying a Fokker and _ the 
Canadian a Camel. Captain Brown 
said he learned only last summer, when 
he met an officer of the Circus in 
Toronto, that his adversary was Baron 


Richthoven’s brother, who had _ been 
killed shortly after the war. 
More than 50 members and guests 


atttended the meeting of the Section, 
at which Chairman George W. Garner 
presided. The Goodyear Tire Co. was 
host for the evening. 


Valves Discussed at Pittsburgh 


\ TITH a dinner attendance of 56 and 

total of 104 at the Jan. 7 meet- 
ing, the members and guests of the 
Pittsburgh Section listened with keen 
interest to A. T. Colwell, chief engineer 
of Thompson Products, Inc., who spoke 
on Valves and Their Relation to Auto- 
mobile am! Aviation Engines. Consid- 
erable discussion followed, particularly 
on the subject of top-cylinder lubrica- 
tion and its effect on valve action. A 
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three-reel motion picture, entitled The 


Story of a Gasoline Motor, was also 
shown. 
Since the exhaust valve is the hottest 


part of the engine, 
detonation 


said Mr. Colwell, 
is avoided by igniting the 
fuel charge near the exhaust valves, so 
that completion of the combustion, 
which is the stage at which detonation 
occurs, takes place in a relatively cool 
part of the combustion chamber, as in 
the space between the cylinder head 
and the piston. The temperature of an 
aluminum-alloy piston is not likely to 
be more than 600 deg. fahr., whereas 
that of the exhaust valve may rise as 
high as 1400 to 1600 deg. 

Various means that have been devel- 
oped to cool valves, including salt, mer 
cury, sodium and copper, were men- 
tioned by the speaker, who told of the 
practical difficulties encountered and 
overcome in the manufacture of such 
valves. The copper-cooled valve is an 
interesting design in which the heat 
conductivity from the head through the 
stem has been greatly increased by a 
copper insert in the center of valve 
stem and head. 

The fit between the valve stem and 
the guide is important, not only to se- 
cure valve alignment, but also to assure 
the more 1 transfer of heat from 


rapid 
the valve stem to the valve guide and 


thence to the water-jackets of the cyl- 
inder block. A valve guide that ex 
tends too far up into the valve port be- 
comes heated by the gases and may 


interfere with proper valve action. The 
area and fit of the valve guides in the 
cylinder block are also important in se- 
curing a sufficiently rapid transfer of 
heat. 


Higher Autogiro Speeds 
Predicted 


6 dpe SPEED of 150 m.p.h., cruising 
speed of 120 m.p.h. and four-pas- 
senger cabin planes were predicted as 
Autogiro developments in 1932 by 
Heraclio Alfaro at the Jan. 12 meeting 
of the Dayton Section. 

The gathering was a joint meeting 
of the Dayton Section S.A.E. with the 
Dayton Engineers Club in the rooms 
of the club and drew an attendance of 
nearly 300 members and guests of the 
two organizations. Mr. Alfaro, who is 
consulting engineer for the Autogiro 
Co. of America, was the speaker of the 
evening. He described the early exX- 
periments with the Autogiro and its 
development to the present. The ad- 
dress was concluded with the showing 
of motion pictures of machines of this 
type in action. 

Rapid progress in its development 
has been made since the inventor dem- 
onstrated the capabilities of the Auto- 
giro, said Mr. Alfaro, and four Amer- 
ican companies are now licensed to 
build this type of aircraft. Its note- 
worthy characteristics are its range of 
speed, its ability to take off from and 
land in very small fields, and the elimi- 
nation of stalling. As built today, 
some of the machines have a high 
speed of 95 m.p.h. Speed of the rotor 


blades has been reduced from 140 to 
120 r.p.m. Recent tests made with a 
three-blade rotor have resulted in an 








increase of 18 m.p.h. in the top speed 
of the machine. Increasing the length 
and decreasing the width of the blades 
makes higher speeds possible. A new 
field of utility for the Autogiro, 
pointed out the speaker, is its military 
use for transporting staff officers to 
the front and carrying wounded men 
to the base hospitals. 


Airplane Design for High 
Performance 


6 eo MAIN subject presented at the 
meeting of the Southern California 
Section held Jan. 8 in the banquet room 
at the Grand Central Airport, Glendale, 
Calif., was Modern Airplane Design 
Tending Toward High Performance. 
Dick von Hake, chief engineer of the 
Lockheed Aircraft Co., discoursed on 
such design in general. Carl Squier, 
general manager of the same company, 
discussed Speed; that is, the factors of 
modern airplane design which tend 
toward higher performance. 

The dinner which preceded the tech- 
nical session was served to 130 mem- 
bers and guests, and 160 were present 
at the session. The banquet room 
overlooks the landing field and the 
diners were considerably interested in 
viewing the arrival and departure of 
mail and passenger-transport airplanes. 
W. E. Mason was chairman. This was 
the first meeting sponsored by the 
Aeronautic Division of the Section. 

Following the presentation of the two 
papers mentioned, C. F. Linesch read an 
interesting paper on the subject of 
practical cross-country flying, taking 
his audience with him on an imaginary 
trip from Los Angeles to Chicago. 
John M. Miller, Autogiro pilot for the 
Pitcairn Aircraft Co., gave some de- 
tails of the construction and perform- 
ance of this type of aircraft. E. O. 
Aquilina, of the C. E. Haines Co., dis- 
tributor of the Autogiro for California, 
was also introduced. An inspection trip 
through the shops and hangars was 
made by the members and guests, and 
demonstrations were given of the meth- 
ods of servicing the mail and various 
transport types of airplane. Two Au- 
togiros on exhibition attracted consid- 
erable interest. A number of the mem- 
were treated to night airplane 
flights. 


bers 


Airplane Performance Analyzed 


According to Mr. von Hake, the fac- 
tors that constitute airplane perform- 
ance are speed, climb, glide, maneuver- 
ability, ceiling, take-off run and land- 
ing speed. He considered specifically 
the application of the principles which 
tend to produce an airplane having 
high performance characteristics and 
reviewed some of the recently de- 
signed airplanes to illustrate how the 
principles have been utilized, consider 
ing first racing models and then the 
outstanding military and commer- 
cial developments of today. In conclu- 


sion he said that the features which 
tend to produce an airplane having 


high performance characteristics are, 
(a) reduction of parasite drag by good 
streamlining, (b) retractable landing- 
gear, (c) development of structure to 
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es. 


obtain the minimum weight, (d) proper 
selection of wing section, (e) removal 
of interference drag, (f) increased pro- 
peller efficiency with the adjustable- 
pitch propeller, and (g) a larger pow- 
erplant. 


Airplane Design for High Speed 


Mr. Squier said in part that the value 
of the airplane is almost entirely con- 
trolled by the speed it can make and 
can be measured only in terms of its 
ability to traverse space. Perfect 
streamlining incorporated in a correct 
aerodynamic structure has made it pos- 
sible, he said, to transfer the engine 
and pilot from an airplane which will 
cruise at 100 m.p.h. to a modern air- 
plane which will cruise at 150 m.p.h., 
and, with identical loading, the same 
pilot and the same engine, prove that 
the high-speed plane is much less ex- 
pensive to operate. 

After giving some details of operat- 
ing costs, schedules and other matters 
pertaining to airplane passenger-line 
operation between Los Angeles and 
San Francisco, Mr. Squier said in con- 
clusion that an increase in speed of 30 
m.p.h. has been gained in the last year 
on regular transport planes by the use 
of the retracting landing-gear mech- 
anism, and that a clean low-wing de- 
sign using the retracting mechanism 
not only attains terrific top speed but 
actually incorporates a slower landing- 
speed than does a high-wing standard 
monoplane. 


Shimmy, Tires and Rims Dis- 
cussed in Los Angeles 


T A TIRE AND RIM meeting of 
4 the Southern California Section 
held in Los Angeles on Dec. 4 and pre- 
ceded by the usual members’ dinner, 
several prominent tire and rim repre- 
sentatives were introduced by Chair- 
man W. E. Mason to the 77 members 
present and three papers were pre- 
sented and discussed. 

First of the papers was one on the 
subject, Shimmy and_ Front-Wheel 
Wabble, prepared by Ethelbert Favary 
and Frank Zerbaugh and _ presented 
by the former. In the discussion on it, 
the author explained the gyroscopic ac- 
tion of the front wheels and the re- 
sultant forces set up by the precession 
of the wheels acting as gyroscopes. 

A very interesting talk was given by 
Wesley D. Smith, president of the Na- 
tional Wheel & Rim Association and 
general manager of the Motor Rim & 
Wheel Service, on the subject, Service 
Application of Truck and Bus Stand- 
ardized Rims. 

The Development of Truck Tires 
was the title of a paper presented by 
Alvin N. Day, manager of the truck- 
tire department of the Goodyear Tire 
& Rubber Co., who also arranged an 
interesting exhibit showing the evolu- 
tion of wheels and tires from the days 
of solid wood wheels used by the Mexi- 
can pioneers of Southern California to 
the ultra-modern low-pressure air 
wheel. He discussed experiments that 
the Goodyear company is making with 
the use of a Ford automobile on which 
9.00-13 air wheels have been installed. 
He also explained the balancing of 
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modern automobile tires to such a 
nicety that, by locating the tube valve- 
stem with respect to a red spot on the 
casing, the tire is balanced within a 
few ounces. 


Industrial Cleaning a Scientific 
Chemical Problem 


7/ALENTINE GEPHART pictured 

the cleaning of metals as a compli- 
cated problem in a paper which he pre- 
sented at the monthly meeting of the 
Northwest Section on Jan. 8. The meet- 
ing was held at the New Washington 
Hotel in Seattle, Wash., with 80 mem- 
bers and guests present following the 
members’ dinner. 

Dirt to be removed is almost as 
varied as are the materials used in in- 
dustry, and the surfaces to be cleaned 
may be exceedingly sensitive to even 
mild treatment or quite inert to the 
most vigorous, said Mr. Gephart. Only 
by knowing the characteristics of all of 
the raw chemicals used in the cleaning 
compounds can we hope to secure the 
best results in any industrial cleaning 
operation. The principal raw materials 
used are soap; borax; and sodium car- 
bonates, phosphates, hydroxide; cyanide 
and silicates. Few industrial cleaning 
operations require the same chemical 
combinations for the best results. 

Successful cleaning, according to Mr. 
Gephart, requires not only careful se- 
lection of the reagents used but exact 
knowledge of the mechanical conditions. 
time available and permissible cost. To 
this end the chemical engineering of 
detergent operations is rapidly becom- 
ing a highly developed science. 

Soaps and alkalies of various types 
have been used for saponifying grease 
on materials, thereby bringing it into 
solution with water and leaving the 
surface clean; but corrosion often has 
resulted from such cleaning methods. 
Now, strong alkaline chemical com- 
pounds can be secured which will thor- 
oughly clean the various metal alloys 
used in automotive construction yet 
have no corrosive effects upon the 
metal itself, said the speaker. A dif- 
ference of 0.2 in hydrogen iron concen- 
tration has been found to be sufficient 
to cha’nge a normally harmless cleaning 
solution into one that will cause corro- 
sion on aluminum alloys. However, a 
catalyst incorporated in the solution 
will prevent the corrosion. Only mate- 
rials having a hydrogen-ion-concentra- 
tion value of pH 9.4 to 10.2 are recom 
mended for use with aluminum alloys. 

C. H. Bolin, general motor-vehicle 
supervisor for the Pacific Telephone & 
Telegraph Co., and C. C. Finn, north- 
west agent for the John Finn Metals 
Works, took principal parts in discus- 
sing the subject with Mr. Gephart. 


Kansans Have Dinner-Dance 


rPHE JANUARY meeting of the pro- 

bationary Kansas City Section took 
the form of an annual dinner-dance 
and entertainment at the Blue Hills 
Garden on the night 
Sixty members and guests took part in 
the festivities of the evening. 


of the 19th. 


63 


James D. Sutherland 


FTER an illness of several months, 
44% James D. Sutherland, assistant to 
the president of the Wyman-Gordon 
Co., of Worcester, Mass., succumbed at 
New Haven, Conn., on Jan. 26. 

Mr. Sutherland became an Associate 
Member of the Society in September, 
1922, and has been a member of the 
Cleveland and Chicago Sections. He 
was also a member of the Cleveland 
Engineering Society. He was born at 
Albany, N. Y., in 1872, and received 
technical training at the Morgan Pre- 
paratory School and in special courses 
in the corporation schools of the Amer- 
ican Steel & Wire Co. 

From 1892 to 1898 Mr. Sutherland 
was employed by the Washburn & 
Moen Mfg. Co., of Worcester, Mass., 
first in the cost department and later 
in the specification division of the 
manufacturing department. The next 
five years were spent with the Ameri- 
can Steel & Wire Co., of Pittsburgh, 
as sales representative and sales agent, 
and again in 1912 and 1913 he was 
sales agent for the same company. In 
the nine years’ interim he was assis- 
tant sales agent of the Electric & Wire 
Rope Steel & Wire Co., in Worcester, 
Mass., and in Chicago. 

Mr. Sutherland’s service for the 
Wyman-Gordon Co. began in 1913 and 
he was successively western sales agent 
in Detroit, general manager of the 
Cleveland plant in charge of sales for 
the Central West, general sales man- 
ager at Cleveland, general sales man- 
ager at the Ingalls-Shepard division in 
Harvey, Ill., and recently assistant to 
the president at the Worcester, Mass., 
plant. 


William F. Cochrane 


Oe ar shh a long illness, William 
F. Cochrane passed away at his 
home in Baltimore in January. He 
was assistant to the president of the 
U. S. Industrial Alcohol Co. and had 
been a member of the Society since 
June, 1920. 

Mr. Cochrane was born at Steele, 
N. D., in 1886 and received his tech- 
nical education at the United States 
Naval Academy in Annapolis, Md., re- 
ceiving his degree in 1907. He served 
as an engineer in the United States 
Navy from 1901 to 1915, being com- 
missioned a lieutenant. In the latter 
year he entered the employment of the 
U. S. Industrial Alcohol Co. as chief 
engineer in charge of the development 
of motor fuels from alcohol and served 
the company for five years, when he 
was elected president of the Curtis Bay 
Copper & Iron Co., of South Baltimore, 
Md. After occupying this office for 
eight years, he returned to the alcohol 
company in 1928 in the capacity of 
assistant to the president at the com- 
pany’s headquarters in New York City. 

Mr. Cochrane had been successively 
a member of the Washington, Metro- 
politan and Baltimore Sections of the 
S.A.E. He also held a membership in 
the American Society of Mechanical 
Engineers. 
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Elected Officers of Motor & 


Equipment Association 


Following reorganization of the 
Motor & Equipment Association last 
year into separate groups of the man- 
ufacturers and the wholesalers, David 
Beecroft, of the Bendix Aviation Corp. 
and a Past President of the Society, 
was elected vice-president and a direc- 
tor of the Motor & Equipment Manu- 
facturers Association at the election of 
officers in December. At the same time 
E. T. Satchell, Affiliate Representative 
of the Motor & Equipment Association 
in the Society, who was president of 
the Association for 1931, was elected 
president and a director of the Motor 
& Equipment Wholesalers Association. 
Mr. Satchell was a member of the 
committee on plans for the annual ban- 
quet held by the Motor & Equipment 
Association at the Hotel Astor in 
New York City on Jan. 13 of auto- 
mobile show week. 


Wickenden Promoted to 
tant Manager 


Assis- 


Thomas H. Wickenden, who has had 
charge of automotive and aeronautical 
development work of the International 
Nickel Co., of New York City, since 
1922, has been appointed assistant 
manager of the company’s development 
and research department. 

After acquiring technical training at 
the University of Michigan, Mr. Wick- 
enden became metallurgist for the 
Studebaker Corp. and later was placed 
in charge of the engineering depart- 
ment at the South Bend, Ind., plant. 
Subsequently, he was one of the group 
of engineers who designed the first 
Chrysler automobile. He joined the 
Society in 1922, the year he joined the 
International Nickel Co., and has con- 
tributed several papers on wmetal- 
lurgical subjects, the latest of which, 
entitled Nickel Alloys in Automotive 
Manufacture, was published in the 
S.A.E. JouRNAL for October, 1931, p. 
328. He has been a member of the 
Iron and Steel Division and the Non- 
Ferrous Metals Division of the Stand- 
ards Committee since 1928. 


Advanced by Continental 


Motors 


Long 


Ray A. Long, who has been connected 
with the sales department of the Con- 
tinental Motors Corp., of Detroit, since 
1925, has been appointed assistant gen- 
eral sales manager of the corporation. 
He has been a member of the Society 
since 1922 and is an old timer in the 
automotive industry, having been asso- 
ciated with the Federal Motor Truck 
Co., the Chalmers Motor Car Co., the 
Saxon Motor Car Co. and the Columbia 
Motor Car Co., all of Detroit. While 
chief engineer of the last-named com- 
pany he was given leave of absence to 
join the United States Army Ordnance 
Engineering Division as captain in 
charge of experimental and develop- 
ment work on the Militor four-wheel- 


Personal Notes of the Members 


drive truck. At the conclusion of his 
active service in the Army, he resumed 
his duties as chief engineer of the Co- 
lumbia company and remained until it 
was dissolved in 1925, whereupon he 
joined the sales department of Conti- 
nental Motors. 


Major Howard Reviews 
Development 


At the annual engineering supply 
conference held at Wright Field, Day- 
ton, Ohio, in December, attended by 45 
visiting officers from all major fields 
and depots in the Country, Major C. 
W. Howard, a Service Member of the 
Society, presented a résumé of the ac- 
tion taken by the Materiel Division of 
the Air Corps on engineering prob- 
lems discussed at the last preceding 
conference and also a review of the 
various developments in airplanes, en- 
gines and equipment during last year. 
The conference lasted for five days, 
with a daily attendance of 65, includ- 
ing officers at Wright Field. Its pur- 
pose is to discuss engineering and sup- 
ply problems from the point of view 
of the Service and the Materiel Divi- 
sion, to consider the existing policy and 
to formulate new policies. 


Marley Joints Vacuum Oil Co. 


Samuel P. Marley became connected 
with the research and development de- 
partment of the Vacuum Oil Co., at 
Paulsboro, N. J., the first week of the 
new year. 

Mr. Marley has been a member of 
the Society since 1924 and since then 
has been continuously associated with 
the Mellon Institute of Industrial Re- 
search, in Pittsburgh, as industrial re- 
search fellow and engineer in petro- 
leum technology. During these years 
he has been a co-author of a number 
of papers presented at meetings of the 
Society, as follows: 

Influence of Temperature, Fuel and 
Oil on Carbon Deposition, THE 
JOURNAL, vol. 18, p. 607, and TRANS- 
ACTIONS, vol. 21, part 2, p. 150. 

Detonation Characteristics of Petro- 
leum Motor-Fuels, THE JOURNAL, vol. 
20, p. 214, and TRANSACTIONS, vol. 22, 
part 1, p. 44. 

Carbon Deposits with Heavy-Duty 
Engines, THE JOURNAL, vol. 25, p. 489, 
and TRANSACTIONS, vol. 24, p. 310. 

Carbon-Depositing Tendency of 
Heavy Motor-Oils, THE JOURNAL, vol. 
20, p. 688, and TRANSACTIONS, vol. 22, 
part 1, p. 69. 

Mr. Marley is a native of Pittsburgh, 
where he was graduated from the Uni- 
versity of Pittsburgh with the degree 
of Bachelor of Science in 1922. In 
1918 he was chief camouflager of an 
artillery position with a unit of the 
116th Engineers of the American Ex- 
peditionary Force during the World 
War. After the Armistice he joined 
the Mellon Institute as assistant in 
petroleum research and has done a 
great deal of experimental work on 
motor fuels and lubricants there. 
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Firestone Now Chairman of Board 


H. S. Firestone retired in January 
as president of the Firestone Tire & 
Rubber Co., of Akron, Ohio, and was 
elected chairman of the board of di- 
rectors of the company. He was suc- 
ceeded as president by J. W. Thomas, 
formerly vice-president and _ general 
manager. Mr. Firestone will retain 
his usual control over the Firestone 
holdings. The office of vice-president 
was not filled at the stockholders’ meet- 
ing. Mr. Thomas, who joined the com- 
pany 24 years ago as a chemist, had 
held the office of vice-president for the 
last 12 years. 


E. P. Blanchard, formerly assistant 
to the president and assistant sales 
manager of the Bullard Co., of Bridge- 
port, Conn., has been advanced to the 
position of sales manager of the com- 
pany. 


William Brookes, president and treas- 
urer of Ferodo & Asbestos, Inc., of New 
Brunswick, N. J., was elected presi- 
dent of the Asbestos Brake Lining As- 
sociation for 1932 at the annual meet- 
ing of the association at Atlantic City, 
N. J., in December. 


Clarence D. Chamberlin was recently 
elected president of the Chamberlin 
Aircraft Corp., of Jersey City, N. J., 
organized for the manufacture of air- 
planes and airplane parts. 


German C. Diedrichs has severed his 
connection with the Metalclad Airship 
Corp., of Detroit, by which he was for- 
merly employed as designer and me- 
chanical and aeronautic engineer. Prior 
to this connection he had been con- 
nected with the Aircraft Development 
Corp. and the Detroit Aircraft Corp., 
of the same city. 


A. Flower, who used to be production 
manager for Trojan, Ltd., of Croydon, 
England, has been for some time di- 
rector of Zephyr Pistons, Ltd., of 
Lowestoft, England, having taken over 
control of the later company with a 
view to developing a bi-metal piston. 


R. W. Hastings, who was divisional 
engineer with the H. H. Franklin Mfg. 
Co., in Syracuse, N. Y., is now em- 
ployed at the Holyoke, Mass., works of 
the Worthington Pump & Machinery 
Corp. as engineer in charge of design 
of automotive equipment. 


John B. Hawkes, who used to be a 
member of the editorial department of 
Ginn & Co., publishers, in Boston, is 
now serving the company in New York 
City in the capacity of sales agent for 
college and engineering textbooks. 


Herbert J. Hillborn recently accepted 
the position of factory representative 
in Northern Illinois and Iowa for the 
Superior Steel Products Corp., of Mil- 
waukee. His former position was that 
of designing engineer with the Koeh- 
ring Co., also of Milwaukee. 

(Concluded on p. 88) 
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Applicants Qualitied 


BATES, ARTHUR C. (M) instructor, mechan- 
ical engineering, Towne Scientific School, 
University of Pennsylvania, Philadelphia. 


BLASINGHAM, HarRRY E. (M) general pur- 
chasing agent, Hercules Motors Corp., 
Canton, Ohio; (mail) 2311 Cleveland 
Avenue, North West. 


Bock, GEORGE E. (M) 304 West 107th 
Street, New York City 


CAHILL, J. C. (A) branch manager, Brock- 
way Motor Truck Corp., Cortland, N. Y.; 


(mail) Aisquith and 20th Streets, Balti- 
more, 


CHRISTIE, ROBERT M. (A) president, Christie 


Machine Works, 222 Howard Street, San 
Francisco. 


EDWARDS, JULIAN BuRRISS (A) sales super- 
visor, Valvoline Oil Co., Chrysler Build- 
ing, New York City. 


GRAVELINE, JOSEPH HENRY (J) instrument 
and meter repairman, New York & 
Queens Electric Light & Power Co., Flush- 
ing, L. I., N. Y.; (mail) P. O. Box 163. 


HABACH, GEORGE F. (J) computer, Worth- 
ington Pump & Machinery Corp., Harri- 
son, N. J.; (mail) 714 Valley Street, 
Orange, N. J. 


HACKER, JOHN E. (M) experimental super- 
intendent, White Motor Co., Cleveland; 
(mail) 3569 Warren Road. 


Hout, Harry, Jr. (F M) chief, designs and 
estimate section, Oldham & Son, Ltd., 
Denton, Manchester, England; (mail) 
304 Stockport Road. 


KEELER, HUGH EDWARD (M) associate pro- 
fessor, mechanical engineering, Univer- 
sity of Michigan, 231 West Engineering 
Building, Ann Arbor, Mich. 








The following applicants have quali- 
fied for admission to the Society be- 
tween Dec. 10, 1931, and Jan. 10, 1932. 
The various grades of membership are 
indicated by (M) Member; (A) Asso- 
ciate Member; (J) Junior; (Aff.) Af- 
filiate; (S M) Service Member; (F M) 
Foreign Member. 
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test engineer, Pratt & Whitney Aircraft 
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Robin Road, West Hartford, Conn. 

ROBBINS, JOE E. (A) manager, transporta- 
tion and mechanical departments, Para- 
mount-Publix Corp., 5451 Marathon 
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SANFORD, WILLIAM HERMAN (A) district 
service manager, The White Co., 708 
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superintendent, B. C. Motor Transporta- 
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SCULLY, FRANK P. (M) president, Thermo 
Hydraulic Shock Absorber Co., 88 First 
Street, Cambridge, Mass. 

SPERLING, MILTON (J) automotive engineer, 
Richfield Oil Co. of California, Los An- 
geles; (mail) 1146 Diamond Avenue, 
South Pasadena, Calif. 

STANSFIELD, RICHARD (F' M) research en- 
gineer, Anglo-Persian Oil Co., Research 
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Sunbury-on-Thames, England. 


TRUMP, HERBERT JOHN, LIEuUT.-CoL. (F M) 
Mechanical Warfare Board, Technical 
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Woolwich, 8S. BE. 18, England. 
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mechanical department, Comisien Na- 
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Mexico; (mail) Edificio Banco Mercantil 
altos. 

WELTE, BENEDICT (M) machine designer, 
Kearney & Trecker, Milwaukee. 

WESSON, CHARLES M., Liput.-CoL. (S M) 
chief of technical staff, United States 
Army, Ordnance Department, City of 
Washington. 
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DAVIS, PHILIP, president and general man- 
ager, Davis & Parsons, Ltd., Montreal, 
Que., Canada. 


DICKSON, JOHN, section engineer, Westing- 
house Electric & Mfg. Co., Philadelphia. 
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The applications for membership re- 
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15, 1932, are listed below. The mem- 
bers of the Society are urged to send 
any pertinent information with regard 
to those listed which the Council should 
have for consideration prior to their 
election. It is requested that such 
communications from members be sent 
promptly. 
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AIRCRAFT 


Seventeenth Annual Report of the Na- 
tional Advisory Committee for Aero- 
nautics, 1931. Printed at the Govern- 
ment Printing Office, City of Wash- 
ington, 1931; 61 pp.,_ illustrated. 
Price, 20 cents. [A-1] 
The 1931 administrative report of 

the National Advisory Committee for 

Aeronautics is now available, covering 

the organization of the committee, its 

general activities, reports of technical 
committees, lists of technical publica- 
tions issued during the last year, and 

a summary of progress in aeronauti- 


cal research. 

The Interference Effects on an Airfoil 
of a Flat Plate at Mid-Span Posi- 
tion. By Kenneth E. Ward. Techni- 
cal Note No. 403. Published by the 
National Advisory Committee for 
Aeronautics, City of Washington, 


December, 1931; 16 pp., 4 figs. LA-1] 

This report gives the results of an 
investigation of the mutual interfer- 
ence of an airfoil and a flat plate in- 
serted at mid-span position. The tests 
were conducted in the variable-density 
wind-tunnel of the National Advisory 
Committee for Aeronautics at a high 
value of the Reynolds number. The 
interference effects of this combination 
were found to be small. Supplement- 
ary tests indicated that the use of 
fillets slightly decreases both the lift 
and drag. A bibliography of publica- 
tions dealing with interference between 
wings and bodies, and with the effects 
of cut-outs and fillets, is included. 


Development of a Non-Autorotative 
Airplane Capable of Steep Landing. 
By William Schmidt. Translated 
from Zeitschrift fiir Flugtechnik und 
Motorluftschiffahrt, Vol. 22, Nos. 18 
and 19, Sept. 28 and Oct. 14, 1931; 
Verlag von R. Oldenburg, Miinchen 
und Berlin. Technical Memorandum 


No, 650; 26 pp., 32 figs. [A-1] 
Wind-Tunnel of the Bucharest Poly- 
technic Institute. Technical Memo- 


randum No. 651; 2 pp., 10 figs. [A-1] 


Goldstein’s Solution of the Problem of 
the Aircraft Propeller with a Finite 
Number of Blades. By H. B. Helm- 
bold. Translated from Zeitschrift 
fiir Flugtechnik und Motorluftschif- 
fahrt, Vol. 22, No. 14, July 28, 1931; 
Verlag von R. Oldenburg, Miinchen 
und Berlin. Technical Memorandum 
No. 652; 7 pp., 5 figs. [A-1] 


Turbulance and Mechanism of Resist- 
ance on Spheres. and Cylinders. By 
Fr. Ahlborn. Translated from Zett- 
schrift fiir Technische Physik, Vol. 


12, No. 10, 1981. Technical Memo- 
randum No. 653; 19 pp., 14 figs. 

[A-1] 

The foregoing four Technical Memo- 

randa were issued during December, 

1931, and January, 1932, by the Na- 

tional Advisory Committee for Aero- 


nautics, City of Washington. 





Notes and Reviews 








These items, which are prepared by the 
Research Department, give brief descrip- 


tions of technical books and articles on 
automotive subjects. As a rule, no at- 
tempt is made to give an exhaustive 


review, the purpose being to indicate what 
of special interest to the automotive in- 
dustry has been published. 

The letters 
following the the articles 
into the following divisions and subdivi- 
Divisions—A, Aircraft; B, Body; 
Parts; D, 
Highways; 


and numbers in brackets 


titles classify 
sions: 
C, Chassis Education; E, En- 
G, Material; H. 
Motorboat; J, Motor- 
Motor-Truck; L, Passenger 
Tractor. De- 
Maintenance and 


gines; F, 
Miscellaneous; I, 
coach; K, 
Car; M, 

sign 


Subdivisions—l, 
and Research; 2, 
3, Miscellaneous; 4, 
6, Sales. 


Service; Operation; 


5, Production; 








Design Problems of Controllable-Pitch 
Propellers. By W. B. Heinz. Paper 
presented at the annual meeting of 
the American Society of Mechanical 
Engineers, New York City, Nov. 30 
to Dec. 4, 1931. [A-1] 
This paper presents analytical stud- 

ies of the more common problems en- 

countered in the designing of mechan- 
isms to rotate airplane-propeller blades 

about their axes. It includes (a) a 

brief discussion of centrifugal thrust- 

bearing loads, (b) an analysis of the 
torque created by centrifugal force, 

(c) an analysis of lateral bearing loads 

from which their frictional torque can 

be determined, and (d) an investigation 
of the centrifugal torque of multiple 
masses by means of which counterbal 
ance can be designed to neutralize to 
any desired extent, at all settings, the 
centrifugal blade-torque. The analyses 
are carried further than in previous 
published work, and results are reached 
by which quantitative design data can 
be obtained with the minimum of nu- 
merical and graphical labor. 
einem Schnell- 


Versuchsfahrten mit 


fahrenden Schienenfahrzeug mit 
Luftschraubenantrieb. By Friedrich 
Seewald and Walter Feucht. Pub- 


lished in Zeitschrift fiir Flugtechnik 

und Motorluftschiffahrt, Nov. 28, 

1931, p. 667. [A-1] 

A vehicle designed to ride on rails, 
the motive power being furnished by an 
engine-driven tractor propeller, is the 
subject of this article. This vehicle 
owes its development to the idea con- 
ceived in Germany before the war that 
aircraft parts and models might be 
tested aerodynamically by being towed 
at high speeds. When the tractor was 
demonstrated in its latest form last 
fall, it gave rise to much speculation 
as to its possible application in railway 
service. 
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The present article is devoted solely 
to the development of the vehicle and 
its suitability for the purpose for which 
it was originally intended. The vari- 
ous forms of construction used in at- 
tempting to realize the idea of a high- 
speed, stable railed tractor are de- 
scribed. Four principal problems had 
to be solved; the achievement of light 
weight, correct aerodynamic form, 
easy-riding spring suspension and ade- 
quate power. 

The present propeller-driven rail-car, 
powered by two engines, is capable of 
a speed of a little more than 100 m.p.h. 
and reaches this maximum in about 
3 miles of travel. The making of test 
determinations on towed parts and mod- 
els is said to be no more difficult than 
in the laboratory. That this expedient 
cannot equal the value of wind-tunnel 
tests is freely conceded, but it is said 
to require less outlay of money and to 
be the best substitute that can be af- 
forded by Germany at present. 


L’Amélioration des Hélices et leur Cal- 
cul de Résistance. By René Dorand. 


Published by the Aéro Club de 
France, Paris, France; 26 pp.; 9 
illustrations. [A-1] 


The classical method now in use for 
calculating the fatigue and strength of 
propellers is said to present, by its rig- 
idity, an obstacle to the initiative of 
designers and a bar to progress. While 
this method is admitted to have been 
valuable when: applied to the older 
types of wood propeller, new rules are 
thought to be necessary for the more 
modern forms of metal and variable- 
pitch propellers. 

First among the advantages claimed 
for propellers designed according to the 
proposed method is a decrease in 
weight, since the older process is stated 
to involve an undue excess of material, 
increase in price and an unjustifiable 
thickness of section. A gain in effi- 
ciency and reduction of torsional de- 
formation are two other advantages 
claimed. 

Graphic and simple, the proposed 
method is asserted to be applicable to 
all types of propeller. 


Der Deutschlandflug 1931. By W. Hiib- 
ner. Published in Zeitschrift fur 
Fliigtechnik und Motorluftschiffahrt, 
Dec. 14, 1931, p. 685. [A-1] 
Last year the German Aero Club in- 

stituted a national aircraft competi- 
tion as a preparation for the third in- 
ternational flying meet. The condi- 
tions for the event were fundamentally 
the same as for the international com- 
petition, but modified somewhat in form 
so as to be more readily understood by 
the public. This article sets forth the 
rules governing the national race, the 
preparations for it and the events 
themselves, together with the results. 


A Study of Light Signals in Aviation 
and Navigation. By I. Langmuir 
and W. F. Westendorp. Paper pre- 
(Continued on next left-hand page) 
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The careful investor judges a 


security by the history of its 
performance. 


KERITE 


in three-quarters of a century of continuous 
production, has established a record of per- 
formance that is unequalled in the history 
of insulated wires and cables. 


Kerite is a seasoned security. 
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WITHOUT TUBING - BEFORE COMPRESSION 


(1) First Compression 
(2) Second Compression 
(3) Third Compression 
Patented February 3, 1931 (D) Nut 
No. 1,791,121 (E) Seamed Tubing 
Approved by the Underwriters Laboratories 


(A) Body 
(B) Sleeve 
(C) Solder Bearing 


ERE is the result of supreme engineering effort 
and experience to provide a single type of com- 
pression coupling to fit universally all seamed or 
seamless tubing of steel, aluminum, brass or copper. 
It is no longer necessary to depend upon couplings 
of various designs and construction for joining differ- 
ently constructed kinds of tubing. 
This Dole Universal All-Tube Coupling of two piece 
design surpasses all for joining to seamed or seamless 
tubing—for safety against leakage—for holding under 
all strain and vibration —for simplicity of connection 
—no separate sleeves—no flaring —no soldering —for 
reconnecting speedily and without limit — for u/timate 
satisfaction and economy. 
The coupling consists of only the body and the threaded 
sleeve screw. Repeated connecting will not reduce the effi- 
ciency. Finger turned except for the compression turn. The 
solder which holds the sleeve on to the nut is sheared off 


during compression, thus giving a lead lubricated bearing—an 
exclusive Dole feature. 


Our engineering department will be pleased to work with 
you in the application of Dole Universal All-Tube Couplings. 
Cut open samples will be sent free upon request. 


THE DOLE VALVE COMPANY 


713-33 Carroll Avenue 





Chicago, Illinois, U.S. A. 
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sented at the annual meeting of the Américan Society of 

Mechanical Engineers, New York City, Nov. 30 to Dec. 4, 

1931. [A-4] 

Laboratory experiments have been devised to make measure- 
ments of the visibility of light signals under conditions essentially 
similar to those encountered by the aviator or the navigator. 
Data have been collected on the direct visibility of flashing-point 
sources of light of different colors, flash lengths and intervals, 
against different backgrounds. The time taken to locate a visible 
beacon was studied as a function of the beacon intensity and 
frequency of flashing. 

A selective differential photoelectric receiver which detects 
signals of modulated diffused light of low intensity is described. 

The greatest difficulty in the transmission of light signals 
through fog lies in the loss of advantages of the point source. 
Dense fog may increase the distances at which diffused-light sig- 
nals can be detected. The range depends to a considerable extent 
on the reflectivity of the ground. A theortical treatment of the 
diffusion of light through fog, based on the scattering of the rays 
by fog particles, indicates that airplanes can be guided through 
fog at distances of several miles by means of diffused modulated 
light acting on a differential photoelectric receiver. 


CHASSIS PARTS 


Transmission. By L. H. Pomeroy. Paper presented before the In- 
stitution of Automobile Engineers, London, England, Dee. 1, 
1931. [C-1] 
In this paper the author outlines the desirable attributes of a 

motor-vehicle transmission and gives a technical description of 

the Daimler fluid-flywheel transmission. 

The silent third gear and over-speed top gear, the. constant- 
mesh silent third, and the free-wheel are named as indications of 
a growing discontent with the established and conventional 
sliding-gear transmission. The author points out that the public 
desire for and acceptance of silent gears and easy changing are 
established, and with this has come for the first time in many 
years the diversion of the minds of engineering departments from 
engines to transmissions. 

Mr. Pomeroy also mentions the possibility that the obsolete 
epicyclic gear or some of the miscellaneous types, such as the 
dynamo-electric transmission, inertia torque converter, metal-to- 
metal friction and other infinitely variable types, may rise from 
their ashes to challenge the various combinations of sliding and 
constant-mesh gears. 

The Daimler fluid-flywheel transmission is described in detail 
with the aid of drawings 


Tip Relief of Gear Teeth Prevents Gouging and Scraping. By T. R. 
Rideout. Published in Automotive Industries, Nov. 7, 1931, D. 
718. [C-1] 
The author defines tip relief and points out why in some form 

it is necessary in order to obtain smooth-running, quiet and long- 

wearing gears. However, he adds that, since it reduces the arc 
of action, it must not be carried to excess or rough tooth action 
will result. The various phases of this problem are considered in 
detail, and the article is generously illustrated with drawings. 
The paper was presented at the 15th semi-annual meeting of 
the American Gear Manufacturers Association at Pittsburgh, Oct. 


15, 1931. It appears in Automotive Industries in abridged form. 
ENGINES 


The Effectiveness of a Double-Stem Injection Valve in Controlling 
Combustion in a Compression-Ignition Engine. By J. A. Spanogle 
and E. G. Whitney. Technical Note No. 402. Published by the 
National Advisory Committee for Aeronautics, City of Wash- 
ington, Dec., 1931; 19 pp., 19 figs. [E-1] 
An investigation has been made to determine to what extent the 

rates of combustion in a compression-ignition engine can be con- 

trolled by varying the rates of fuel injection. A cam-operated fuel- 
injection pump was used with a double-stem automatic injec- 
tion valve whose concentric spring-loaded lapped stems per- 
mitted the successive uncovering of two independent sets of 
orifices at preadjusted pressures. Fuel sprays were injected 
into the vertical-disc form of combustion chamber of a single- 
cylinder test engine. Nozzles were used that gave fuel distri- 
bution similar to that obtained from a single-stem valve. For 
various injection rates, comparison tests were made of engine 
performance using both single-stem and double-stem valves, 
The tests showed that: (a) the double-stem valve oper- 
ated satisfactorily under all normal injection conditions; (b) 


(Continued on next left-hand page) 
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been used in selling Super-Drainoil ring 
installations on 24 models of automotive 


engines has been PROVEN PERFORMANCE. 


Engineers of The Piston Ring Company stand 
ready at any time to prove — THROUGH 
PERFORMANCE ALONE that Super-Drain- 
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the rate of injection has.a definite influence on the rate of com- 
bustion; (c) the engine performance with the double-stem valve 
was inferior to that obtained with a single-stem valve; (d) 
the control of injection rates permitted by an injection valv« 
of two stages of discharge is not sufficient to effect the desired 
rates of combustion 

Pressure Distribution in Oil Films of Journal Bearings. By S. A 

McKee and T. R. McKee. Paper presented at the annual meet 

ing of the American Society of Mechanical Engineers, New 

York City, Nov. 30 to Dee. 4, 1931. [E-1] 

One fact that is becoming widely recognized by isers of 
journal bearings is that under proper conditions of operation 
the load applied to a journal bearing is supported by the hydro 
tatic pressures built up in a film of lubricant wedged between 
ind ympletely separating the journal and the bearing In 
this paper the authors describe an investigation made at the 
Bureau of Standards to ascertain the distribution of pressure 
in the film of a full journal bearing for various conditions 

operation and of bearing construction. 

A specially designed apparatus provided a means for meas 
uring the film pressures at virtually all points on the surface 
of a bearing when operating under different conditions of 
load, speed, and viscosity of the lubricant. The results of 

tests made under conditions involving changes in clear 
nce load, speed and viscosity are presented graphically in 
the form of pressure-distribution curves In conclusion, the 
characteristics of the film-pressure distribution are summarized 
and further steps toward a better understanding of the pres- 
ure distribution are outlined 








Etude Expérimentale et Théorique sur les Vitesses Critiques de Vile- 
brequins de Moteurs. By M. Andreau. Published in the Journal 
de la Société des Ingénieurs de Vl Automobile, November, 1931, 
p. 1530 [E-1] 
Research extending over six years furnishes the basis for this 

experimental and theoretical study of the critical speeds of 

crankshafts. The author was led to devote much time to this 
subject because of his conviction of the widespread and harmful! 
influence of crankshaft vibration of engine operation. To this 
phenomenon he attributes not only the usually accepted faults of 
crankshaft fatigue and breakage, but also many defects seeming- 
ly due to carburetion and ignition, and much premature engine 
wear Aircraft engines are stated to be especially vulnerable 
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MATERIAL 


Tungsten-Carbide and Other Hard Cutting-Materials. Progress Report 
No. 3 of the Subcommittee on Metal-Cutting Materials of the A.S.M.E. 
Special Research Committee on Cutting of Metals. By Coleman 
Sellers. Paper presented at the annual meeting of the American 

of Mechanical Engineers, New York City, Nov. 30 

1931 
after 

submitted in 


Society 
Dec. 4, 
Shortly 
was 


to 


this subcommittee’s 
June, 1930, activities of the 
to include not only tungsten-carbide 
cutting-materials. In April, 1931, a 
to the manufacturing establishments of the 
with a all who had had experience with 
tungsten and tantalum-carbide or other new to answer 
the questions far as possible. It was thought that the in- 
formation obtained might help to determine the present status 
of the use of these materials and lead to the enlightment 
of some as to their possibilities and limitations. 
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THE NEW AC INSTRUMENT PANELS AND 


“CLOCK FACE” INSTRUMENTS 
MEET THE MODERN NEED FOR 
“FASTER” READABILITY 


In keeping with the modern trend toward faster 
cars and greater driver convenience, the instru- 
ment panels on many 1932 car models feature 
large-face, “clock pointer” type instruments that 
can be read at a glance, without reference to a 
numeral or legend. Convex crystal lenses tend 
to magnify the dials, and also to enhance their 
beauty. Opalescent windows in the rims of 

the instruments, a patented AC development, 


AC Spark Plugs °® AC Carburetor-Intake 
Silencers * AC Oil Filters * AC Crankcase 
Breather Air Cleaners °* AC Die Castings 
AC Complete Instrument Panels * AC Com- 


bination Fuel and Vacuum Pumps * Remo 








permit illumination from the side, which gives 
night-time visibility without confusing the driver. 
These faster-reading instrument panels are an 
achievement of AC co-operation with leading body 
builders’ and car manufacturers’ engineers. AC 
is the only manufacturer that can supply panels 
complete with instruments—all of its own design 
and manufacture.- 


AC SPARK PLUG COMPANY, FLINT, MICHIGAN 


Gum Solvent Injectors * AC Reflex Signals 
AC Fuel Pumps * AC Gasoline Gauges 
AC Thermo Gauges * AC Oil Gauges 
AC Air Cleaners 
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pedal pressure 
and 


Ruseo Engineers 
will provide it 


@ Whether you wish a deceleration of 20 ft. sec.2 with 45 
pounds pedal pressure—with 75 pounds—with 100 pounds— 
or more—there is a Rusco Brake Lining that can be adapted | 
to your brake to give the desired result. 
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ECELERATION CHART 
LABORATORIES 
—THE- RUSSELL _MFG,CO___ | 
MIDDLE TOWN, CONN 





DECELE RATION (FT. SEC?) 


60 80 100 120 I40 160 


PEDAL PRESSURE (LBS) 


Data: Weight of car, 4,765 Ibs. Drum size, 15”. Drum material, 
steel. Curves taken after 1800 test stops. Tire size, 6.50x19. 
All stops from 20 m.p.h. Weather, dry; road, cement—all tests. 
Brakes fully adjusted and equalized and drums in perfect condition 
before all tests. Name of car on request. 


The accompanying chart indicates the wide range of brake | 
performance that Rusco Engineers can provide. The three | 
deceleration-pedal pressure curves shown above were ob- | 
tained with the same car operated under the same conditions, | 
the only difference being in the lining. Curve A, which | 
our opinion closely approaches ideal brake performance for | 
this type of brake, was made with a low friction Rusco lining. 
Curve B was obtained with a higher friction lining, which | 
gave faster deceleration with less pedal pressure—preferred | 
by some drivers. Curve C, with still higher friction mate- | 


rial, illustrates an extreme in rapid deceleration with low 
pedal pressure. 
| 


Other Rusco linings will give other curves as desired by the | 
brake engineer. 


Complete charts showing pedal pressure, deceleration and | 
other performance data on Rusco Jinings for your brake will | 
be furnished gladly upon request. Address Engineering De- | 


partment B77, The Russell Manufacturing Company, Middle- | 
town, Conn. 
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The results 
that in 
has 


of the questionnaire are 
general the answers 
made, not only in 
the applicaion of 


discussed and it is 
that considerable 
number of 

materials. 


noted 
show 
the 


these 


progress 
been 


users, but in ex- 


tending 
Proceedings of the American Society for 
fourth Annual Meeting, Vol. 31, 1931. 
and Tentative Standards, 1119 pp.; 
pp. Published by the American 
Philadelphia. 
Part I contains 
A.S.T.M. and the 
president's annual 
tive committee, 
Part II contains the 
meeting of the 
ous aspects of 
damping 


Testing Materials. Thirty- 
Part I—Committee Reports 
Part Il—Technical Papers, 1027 
for Testing Materials, 
[G-1] 
the 
the 
execu- 


Society 


the 


papers 


annual reports of 
standards 


the 


committees of 
appended thereto, 
annual report of the 


and 
address and 
technical 
A.S.T.M. in 
fatigue, 
capacity and 


papers delivered at 
June, 1931, which 
endurance testing, 
metals. 


the annual 
the vari- 
analysis, 


cover 
magnetic 
corrosion of 


Studies on Determination of Sulphur in Gasoline. By Ralph H. Espach 
and O. C, Blade. Paper No. 513. Published by the 
Department of Commerce, Bureau of Mines, City of Washing- 
ton, 1931; 22 pp. [G-1] 
Herein are presented a study of a lamp-method 

test for determining sulphur, by weight, 

tained in motor fuels. iamp-method are discussed. 

The reliability of determinations for sulphur in gasoline were 

studied, the Edgar and Calingaert modified apparatus being used 

for sulphur determinations in naphthas. 
were prepared by adding flowers of 
ganic sulphur compounds to different 
analyzed. The results of the sulphur 


Technical 


Price, 5 cents. 
the 
the amount of 

Several 


results of 


con- 


tests 


Samples 
sulphur 


of gasoline 
and various 
and these 
determinations are 


or- 
samples, were 


also 
discussed 


Peroxides and Gum in Gasoline. By J. A. C. 
Jr. Published in 
vember, 1931, p. 1254. 
A method of estimating 

in gasoline is described 

discussed. The 


Yule and C. 
Engineering 


P. Wilson, 
No- 
[G-1] 
quantities of contained 
the chemical properties of perox- 
authors that traces of perox- 
interfere with the test, causing negative results to 
be obtained when nmiercaptans are present. Silica gel is 
found to remove peroxides gum from gasoline, but cracked 
gasoline containing silica gel is rendered very susceptible to 
oxidation. A method -of estimating dissolved oxygen in oils 
free from peroxides is described. Investigations of the proper- 
ties of led to the conclusion that the gum in gaso- 
line is present as peroxides which decompose and poly- 
gum on Tests for preformed 


Industrial und Chemistry, 
the 


and 


peroxides 


ides are show 
ides doctor 
even 


and 


peroxides 
usually 
merize to true 
are discussed. 


evaporation. gum 


Extreme-Pressure Lubricants. By H. C. Mougey and J. 
Paper presented at the 12th annual meeting of the 
Petroleum Institute, at Chicago, Nov. 10 to 12, 193 [G-1] 

Tests run by the Research Laboratories 
indicate that in lubrication of automobile gears the pressures are 
of such magnitude that separation of the teeth by an 
oil film is impossible. Although gears now operate on ordinary 
oils, this is possible only because of the hardness of the surfaces 
and the low rate at which heat is generated, owing to the small 
relative motion between the rubbing surfaces. It is probable that 
future automobile-gear designs will so greatly increase the lubri- 
cation requirements that ordinary oils will no longer be sufficient 
and use of the class of oils known as extreme-pressure lubricants 
will be necessary. However, the automobile manufacturer cannot 
produce gears requiring special lubricants until such lubricants 
are universally available. 


O. Almen. 
American 


General Motors Corp. 


ordinary 


In this paper the authors also develop a theory of the lubrica- 
tion of gear teeth with extreme-pressure lubricants and poirt the 


way in which they feel that future investigation should be 
directed. 


Le Carburant National. By A. Grebel. 
Dec, 12, p. 597, and Dec. 19, 1931, p. 626. [G-1] 
A complete and practical summary of the fuel question in 

France, especially with regard to the possibility of providing 

a fuel of national origin, is given in this article. A canvass 

is made of the gasoline substitutes proposed, of which only 

the liquids—alcohol and benzol blends for the most part—have 
been used to any extent. Only i3 trucks using gas as fuel are 
in regular operation, and the number of trucks fueled by gas- 


(Continued on third left-hand page) 


Published in Le Génie Civil 











February, 1932 S.A. E. JOURNAL 
CUVARTISING PAGES REO? 





-- BUT HOW ABOUT 


OIL WARM-UP 


IN COLD WEATHER? 


Engineers lay great stress on the necessity for perfect circulation 
and proper temperature in the cooling system at all times; they 
have provided for this in their selection of temperature control 
equipment, such as shutters and thermostats. 


But how about the proper circulation and temperature of OIL in 
winter? This is of equal importance and, fortunately, can be 
accomplished to a degree of satisfaction not possible in the 
past. When motors are equipped with the Harrison Viscon, the 
hazards of the “warm-up period” in winter are greatly reduced; 
the Viscon quickly warms the oil and definitely holds its temper- 


ature to within 15°- 20° of the temperature of the water in the 
cooling system. 


More power, LESS WEAR and BETTER LUBRICATION during the 
winter months are the natural results. 


HARRISON RADIATOR CORPORATION 


LOCKPORT, NEW YORK 


T HE HARRIS ON 


VISCON 


OIL TEMPERATURE REGULATOR 
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| Notes and Reviews 
| Continued 
| producers has decreased from 1500 to 100 during the last few 


years. 





Dealing with the technical aspects of the subject, the author 
presents a table showing, for the various fuels, the power 
developed, their heat value and the compression ratio under which 
they operate favorably. Other tables show the increase of 








power with the increase of coinpression ratio for various fuels 
and the effect of benzol and alcohol additions on the power, 
specific consumption and detonating tendency of gasolines. 

On the economic side of the picture, two main features are 
to be discerned: the cost per ton-mile and the availability of the 
fuels. A table is given in which it is shown that none of the 
fuels proposed would effect an economy of as high as 10 per cent 
as compared with gasoline. Various impediments to the obtain- 
ing of an adequate supply of gasoline substitutes are pointed out. 

Among the objectives which the author recommends should be 
striven for are cheaper compressed gas, better and cheaper char- 
coal blocks for gas-producers, the creation of a cellulose-alcohol 
industry, research on a really economic synthetic process, the de 
velopment of an efficient, light and robust storage battery and the 
establishment of refineries in France. 


Petroleum Facts and Figures. Fourth Edition, 1931. Prepared by th« 
Public Relations department, American Petroleum Institute 
Published by the A. P. I., New York City, 1931; 268 pp. [G-3] 
This volume brings up to date the statistical material con- 

|} tained in previous editions concerning the world production and 
consumption of petroleum; the petroleum industry of the United 


States; gasoline and crude-oil prices; gasoline taxation; trans- 

portation and storage of oil in the United States; refining in the 

. United States; utilization of gasoline, lubricating oil, fuel oil, 

gas oil and oil for heat; and utilization of asphalt and asphaltic 
products 

An appendix covers conservation of petroleum, research, na 

tional code of marketing practices, statistical tables, and officers 


and directors of the A. P. I. 




















ae RECISION—as the te e t | Twenty-Third Semi-Annual Motor-Gasoline Survey, Part III. By A. J. 
a , . . . : ae . 
| Kraemer, E. L. Garton, and E. ¢ Lane With a section on 
| naracterist listinctive t NORMA Detonation Characteristics of Motor Fuels, by N. R. White 
| | and H. K. Cummings Issued by the Department of Commerce, 
A | 1OFFMANN Bea morehend A Bureau of Mines, City of Washington, 1931, 35 pp. [G-3] 
| | | This is the third and concluding report of the results of the 
| tr e qualit reveal themselves | United States Bureau of Mines 23rd semi-annual survey of motor 
| | : . oan > 
| fuels marketed in the United States The first report contained 
| | | in hiaqner anti-t tion efficiency, areater | | data relative to gravity, vapor pressure and distillation rang 
. 4 ff the samples; the second dealt with the data of the 23rd survey 
peed-abilit tter performance, lonaer in accordance with the revised specifications for United States 
| | Government Motor Gasoline 
life. fewer renlacement noroved or The present report deals primarily with results of the deter 
| mination of gum content of the samples by means of the cooper 
duction ** Theaceare the definite indtar | dish method and the Bureau of Mines steam-oven method, and 
‘sf with octane-number ratings on the individual samples. The 
a8 j color of the samples and the doctor test are also reported, as 
| IDI Jal! Whic! } e fT tne pullder . a 
| 7 | well as he retail rice ane ax a 1e ime each sample was 
| | t] tail ss t the t i pl 
? taken. 
j | in } user t } € vv NN RMA | fab > 1 e 
; | f | This is the first semi-annual motor-gasoline survey of the 
| i; | | . > . 
Bet , | Bureau of Mines in which data were obtained on antiknock values, 
ik | | Hi CEMA AJ PPE es tring “re i r 
| ee MANN PR t | } ire inc | . te number r: rs f 1 lus : 
| | BR or octane-number ratings, for individual samples 
| 
| | e | 
porated He es the commerci i —s . 
| | | MISCELLANEOUS 
| > hea } . } | = . . . > . 
value 1 Ww 1ES¢ e | Voies Ferrées pour Automotrices Montées sur Pneumatiques. By 
| r + : > s ¥ ¥ eS " 
a Vincente Ferreira. Published in Le Génie Civil, Dec. 5, 1931, 
| NORMA-HOFFMANN standards.” * * Write p. 574. (H-1] 
| . . 
7 Are rail-cars equipped with pneumatic tires to have a future 
| tor the PRECIS r } Catalogs and, if so, what form will they eventually take? The Michelin- 













equipped rail-cars recently put into operation in France are 
stated to be light, comfortable and capable of high-speed. Con- 
fidence is expressed that they will prove of value on the secondary 
lines of railroads. 

Future development must be made in two directions: the 
vehicle must be adapted to the road and the road to the vehicle. 
| Already the vehicles destined for pneumatic-tired rail travel 
BALL. RVLLER AND THRUST have undergone some evolution. Reduction of axle loads, which 


is necessary so that the tires shall not be inflated beyond their 












capacity, has been brought about by lightening the vehicle and 
NORMA-HOFFMANN BEARINGS CORP., STAMFORD, CONN., U. S. A. | inereasing the number of axles. Both of these expedients bring 
mpuameningtilinennitl 2 | disadvantages, such as a decrease in useful-load capacity and a 





a Cee > en | cumbersomeness of the vehicle. The car with a seating capacity 
of 56, for instance, has 11 axles. 
(Continued on next left-hand page) 
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“Distinctive as the car it controls 
and durable as the car itself- - - 





Ai 
48 control button, molded for 


a well-known automobile manufacturer, 
is just one example of the part Texso/ite 
molded plays in lending color and indi- 
viduality to a product. e In your pro- 
gram of modernization, have you con- 
sidered the possibilities of Texso/ire 
molded in replacing metals or other 
materials—aim proving quality and reduc- 
ing cost—and with the added attraction 
of beautiful colors? e Study the possibil- 


alsa ities of adapting Textolite molded to 
Textolite laminated 


your product. It may prove a great savin 
Cetec cold-molded 3 ie § a 


tor your company. 
831-9 


GENERAL @ ELECTRIC 


Y SS 4&4. 8 Be C-s S & G2 aes: F BB R.8 FE -s . oe 6-1. Do 8 -B in C62 Mw £ ¢ T.3 8 8-2 




















YOUR TUBING 
PROBLEM ? 


Have you an infrequent operation—or a 


too costly part—or need a new design? 


Get 


our prices—on lengths, coils or fabri- 


Perhaps we can find your answer. 











BRASS & ALUMINUM 
Detroit, Mich. 





























Sales Offices: Cleveland; Chicago; Atlanta; Los Angeles; 
Denver; Dayton, Ohio; New York City; Dallas, Texas 


Products of 


AMERICAN 
BOSCH 


Products of 


ROBERT 
BOSCH, A. G. 


Stuttgart, Germany 


Super-Energy Magnetos 
Magnetos 
Pyro-Action Spark 
Plugs 
Battery Ignition 
Systems 
Voltage Regulated 
Generators 
Starting Motors | Battery Ignition Coils | 
Switches | 
Vibro-Balanced Horns Motor Car Radio 
Windshield Wipers 
Traffic Semaphores 
Lubricators 
Fuel Injection Pumps 
and Nozzles for Diesel 
Engines 


Spark Plugs | 


Impulse Couplings 
for Magnetos 


A Complete Line of 
Radio for the Home 





Sold by 


Manufactured by 


United American Bosch Corp. 
SPRINGFIELD MASSACHUSETTS 


Branches: New York, Chicago, Detroit, San Francisco 
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indicated, 
the modification of the rails to suit pneumatic tires. One of the 
changes suggested is an increase in the width of the rolling sur- 
face, so that the tires can take more load than with the present 
type of rail designed for use with steel tires. Another is a 
lighter rail and cheaper construction of roadbed, made possible 
by the decrease in weight of the pneumatic-tired car and reduc- 
shock and wear to be expected. 


Development is still needed in the second direction 


tion in the 


Die Automobilindustrie der Vereinigten Staaten. 
Published by Gustav 


By Dr. Eva Fligge. 
Fischer, Jena, Germany; 190 pp.; 9 il- 
(H-1] 
At a time of universal stock-taking, such as this, this treatise 
on the automobile industry in the United States merits attention. 
Written by a foreigner, its viewpoint is impartial and, undulled 
by too great familiarity, has the clarity of freshness. Based on 
intensive study, as is indicated by the imposing list of reference 
material, the book amplifies its tracing of broad developments 
with the generous citation of concrete facts. The bibliography, 
about 150 classified into 11 groups, is 
itself of value to the student of automotive history. The span 
of time covered is from about the 80’s of the last century to the 
present. 
The author 


lustrations. 


containing references 


discusses the history of the automotive industry, 
not only as an individual case of great and rapid development, 
but as an exemplification of the course of development generally 
Three 
periods of growth are distinguished: first, the technical, in which 
design is of predominant importance ; 


followed by specific groups of commercial undertakings. 


second, production, in which 
the major share of attention is concentrated on manufacturing 
problems; and, finally, the crucial period, in which the automotive 
industry now finds itself, during which the necessity of estab- 
lishing an ample and stable market is the most exigent demand. 

In the opinion of the author, the automotive industry has left 
behind it the period of generous and almost effortless sales and 
has exhausted the possibilities of widening the range of the market 
for its production. It is face to face with a 
petitive struggle between individual organizations for the existing 
market It has left its adolescence, with its turbulence and rapid 
growth, and must moderate its stride to the more staid pace of 
maturity. 


increased com- 


MOTOR-TRUCK 


Railway and Motor-Truck Competition. Edward F. Loomis. Paper 
presented before the 12th annual meeting of the American 
Petroleum Institute, at Chicago, Nov. 10 to 12, 1931. [K-4] 


Mr. Loomis discussed briefly the arguments advanced by rail- 
way companies for the organization of trucks into systems 
which could be regulated under the provisions for common carriers 
and points out the various reasons why such regulation is im- 
practical and advances arguments concerning the advantages of 
open competition. He urges that State truck organizations hold- 
ing membership open to all types of truck owners and shippers 
be fostered and that representatives of the petroleum industry 
should take positions of leadership in this essential work, to the 
end that the use of public highways may be carefully guarded. 


The Marketing and Distribution of Fruits and Vegetables by Motor-Truck. 
By Brice Edwards and J. W. Park. Technical Bulletin No, 272. 
Published by the United States Department of Agriculture, 
City of Washington, 1931; 88 pp. Price, 20 cents. [K-4] 
The purpose is to present in this bulletin a general picture of 

motor-truck transportation of fruits and vegetables in the United 
States. The study deals chiefly with long-distance motor-truck 
transportation Movements of approximately 20 miles or 
were formerly made by wagon, including the 
transportation of market-garden supplies and draying to local 
shipping points or factories, are excluded from the 
statistics except The volume of this long-distance 
motor-truck transportation is theoretically an additional quantity 
of fruits and vegetables which might be moved by rail and boat 
if trucks were not available. 


less, 
most of which 
canning 
where noted. 


Detailed studies of the motor-truck movements have been made 
in certain areas and in certain markets by representatives of the 
Bureau of Agricultural Economics. General information and esti- 
mates have been obtained for other producing areas and other 
cities. Redistribution by truck from large city markets has been 
studied, as well as some of the economic aspects of the use of 


(Continued on next left-hand page) 
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The new Delco shock absorber equipment that can be regulated from 
the driver’s seat, is one of the outstanding sales features of the year. 
Plan now to build this newest riding comfort development into your 
next car models. A Delco-Lovejoy engineer will be glad to co-operate 


with you_his broad experience will help you simplify the layout, his 


early consideration of the installation may save you costly changes later. 


I) ; E L ( () LOVEJOY» HYDRAULIC 
EY . y SHOCK -ABSORBERS 






REGULATED oy a ae Re $.8 A.F 


DELCO PRODUCTS CORPORATION ™ DAYTON, OHIO 
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motor-trucks in transporting and merchandising fruits and 
vegetables. 

















Information in this bulletin is based mainly upon interviews 








with 2203 farmers, shippers and truckmen in producing sections, 








250 wholesale dealers in cities, records and observations of repre- 





sentatives of the Federal market-news service, and records of the 
Delaware State Highway Department. Summaries of preliminary 
mimeographed reports are included. 

















Estimates for 2 States and parts of 10 States show that 
136,509 cars of fruits and vegetables were shipped by rail and 
boat as compared with 77,102 carloads shipped by motor-truck 
for one composite year, 1928-1929. The latter figure represents 
long-distance shipments with the exception of about 10,000 car- 


















loads of market-garden produce from Long Island. 








PASSENGER CAR 
A Critical Survey of the Exhibits at Olympia. Published in The 
Automobile Engineer, Nov. 5, 1931, entire issue. [L-3 ] 


SELECTIVE CONTROL 
SWITCH FOR BODY LIGHTS 


FOOT CONTROL SWITCH 
FOR CHASSIS LIGHTS 










As usual, The Automobile Engineer devoted a special additional 
3 issue to a detailed survey of the exhibits at the Olympia Show 
With the selective dash control switch for body lights— held in London last October The material is divided into the 


mounted on the dash—and the foot control switch for following classes: engines, carburetion and manifolding, electrical 
chassis lights—mounted on the floor board by the driver's equipment, clutches, gearboxes, rear axles, front axles, steering, 
left foot—these two new HAD light control switches— brakes, frames, suspension and bodywork. 

when used with HAD junction blocks and snap terminals— A general resumé of the trends in design is given in the review 
cut your installation cost one-half. Just drop us a line and of the article, which appeared in Engineering, Oct. 16, 1931. 





we will send you full information! Our research and engi- 
neering departments are always at your service. 


HO H.A.DOUGLAS MFG. CO. 
BRONSON, MICH. 














The Motor Exhibition at Olympia. Published in Engineering, Oct 
16, 1931, p. 491 {[L-3] 
This review of the Olympia exhibition is introduced with a 

statement to the effect that the severe trade depression of the 

last 12 months has affected the motor industry of Great Britain 
somewhat less than the majority of other industries. However, 
as might have been anticipated, there has been a marked falling 
off in the demand for the more expensive cars, but this has been 
practically balanced by the increased sale of the cheaper models. 


















































This decrease in the sales of relatively high-powered models is 
reflected in the car imports, and the preference for smaller 


Employment Service = vehicles has led to the introduction of a number of new models 


in the light-car class by both British and Continental firms, 
The Society endeavors to serve its mem- The 
bers as completely as possible in the mat- , ‘2 PSS Se a ae att - ; > or increase 
ter of employment. Approximately 150 either to give increased accommodation with little or no increas 
men are placed in positions each year in price or to simulate the performance of much larger cars with- 
through its Employment Service, at sal- out 
— L.-4 — from $2,500 to $10,000 or illustrated by one of the new Morris models, which, although 
Through a system of BULLETINS mailed aN equipped with an engine rated at only 8 hp., is fitted with a 
twice each week, addressed for the per- \ | salon body with 
gonad ——e of ag Seperes Managers, K | persons 
e Society keeps in touch with approxi- e NE 
a — companies of good standing The new Wolseley Hornet salon model is named as typical of 
n the industry. e curious car j inis “e > engine i is case is rated 
Contact is maintained also with Techni- th ernie ear in a The engine in this eam is ratec 
cal Schools and Publishers of Trade | at 12 hp., but the performance of the car is quite comparable 
agazines. 























new small models follow one or two main tendencies, 

















increasing the engine dimensions. The former tendency is 























really comfortable accommodation for four 









































i P | with that of much larger models. The car is fitted with a four- 
ULLETINS OF POSITIONS AVAILABLE are speed transmission having a silent-third drive and is said to hold 
mailed yg to members to whom “ ad , ok . ri . a : . oleae 

they are of interest. | the road well at more than 60 m.p.h. The engine has been brought 





a - R any a Men and Positions | well forward over the front axle, which not only gives more body 
vailable are malied regularly to the Sec- | space t i ‘oves the riding > Ce f ads 
retaries of the Sections of the jety space but improves the riding of the car on bad roads. 
oor eet d of making the Bulletins The Rover Company has put a new model on the market with 
readily accessible to companies and to : rin-eylinder air-c . ngine i > rear ;: independently 
senebere | ted near the headquarters 1 twin-cylinder air-cooled engine in the rear and independently 
of the respective Sections. sprung wheels. 
When requesting that bulletins be sent In the larger-car class few striking departures from conven- 
to you, please ne whether you wish tional desian have bee ade since the las chibiti 
the bulletin of Men Available or that of ’ ional design have been made since the last exhibition. 
Panene Avatame. . eh | The six-cylinder engine is fully retaining its popularity, 
members or ceummeaiee. mead is service, to Sa. more than 50 per cent of the cars on the British market being 
Add cw pe | fitted with such engines. Four-cylinder engines are still widely 
ress: 2 |} used in the smaller models, however, and account for 20 per cent 
~ A E . . ote of the total. Eight-cylinder engines are fitted to a further 20 
“t; . ° Employment Service 2 per cent of the cars, the remaining 10 per cent being divided 
Society of Automotive Engineers, Inc. Ee | between 2, 12 













































































and 16-cylinder models. Pump circulation of the 
29 West 39th Street, New York City cooling water has been returning to favor in the last few years 




















and is fitted to, nearly 75 per cent of the cars at Olympia; 
Sections Secretaries receive the Bulletins coil ignition seems to be firmly established. Other popular ten- 
regularly dencies are in the direction of four-speed transmissions, open 





shaft drive and spiral-bevel final transmission. 


The review is continued, giving details of the outstanding ex- 
hibits, in the Oct. 23 and Oct. 30 issues of Engineering. 


(Concluded on next left-hand page) 
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AT LAST?! 





Braking Catches Up With Car Performance 





USE Built-Up Brake Drums of 


Revolutionary Chrtitietien ..- Heat Dissipating ... 


Noiseless ... Self-Truing ... Keeping Safe Working 
Adjustment More Than 5 Times as Long 


Automobile brakes had plenty to do 
and needed plenty of service atten- 
tion when they had to cope only 
with increasing car speeds, mount- 
ing traffic congestion, quicker stops 
and new driving standards. 


Then came Free 
Wheeling, demand- 
ing still more brak- 







Look for \ 
these points tuey identify 
the CENTRIFUSE Drum 


Built-up construction—steel ring for strength, 
fused iron braking surface for unchanging efficien- 
cy—welded steel back for quick heat dissipation. 


ing efficiency, shortening the service 
life of brake drums and linings still 
further, making lining renewal and 
drum reboring or replacement still 
more frequent than they were with 
steel drums. 


These new, serious conditions are 
now more than met by the CEN- 


TRIFUSE, the new brake drum of 


revolutionary construction. CEN- 
TRIFUSE Brake 


scoring iron braking surface fused, by 
centrifugal force, into a steel founda- 
tion ring; the second feature, found 
only in CENTRIFUSE drums, 
is the unique built-up construction 
in which a tailor-made steel back 
of individual specifications is joined 
to the “centrifused” braking ring. 


New 1932 car models— Auburn, 
Chrysler, De Soto, Dodge and 
Graham—have CEN- 


Drums provide the 
greater braking power 
and the dependability 
needed for present-day 
car performance and 
driving habits through 
a new basic operat- 
ing principle. 

This new principle is 
inherent in two fea- 
tures of CENTRI- 
FUSE drums. The 
first is a compact, non- 


Quick Facts About 


CENTRIFUSE 


Brake Drums 


Steel-backed, non-scoring braking 
surfaces of centrifugally fusediron, 
giving ideally smooth yet perma- 
nently positive brake action. 


Joined steel backs dissipating heat 
with greatest rapidity. Hence: cool 
brakes, safety, even with freest use 
of free wheeling. 


Drums, being self-truing, need not 
be rebored in servicing. 


Brake linings — fabric or composi- 
tion—pick up no metal. Hence: no 
drum cutting, no reduction of con- 
tact area, as with steel drums. 


Continuous dependability. More 
than 5 times longer service life. 


TRIFUSE Brake 
Drums as standard 
equipment. Inspect 
the cars with the new 
safety brake drum that 
maintains safe brake 
adjustment more than 
5 times as long. 


Drive anew car equip- 
ped with them and ex- 
perience a brand-new 
sensation of security 
behind the wheel! 


A booklet describing CENTRIFUSE Brake Drums, recording road and laboratory tests, and giving brake information 
of interest to manufacturers, engineers, jobbers, service station operators and repairmen, will be mailed on request. 


MOTOR WHEEL CORPORATION, Lansing, Michigan 


Manufacturers of Demountable Wood, Steel and Wire Wheels . . . Forged Spoksteel Truck Wheels . . . Stampings 


Sole Producers of Centrifuse Brake Drums 
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FLEXIBLE 
ALL METAL 
FUEL LINES 


































For sixteen years used and spec- 
ified as original equipment by 
automotive engineers for gas 
and oil fuel lines in place of solid 
tubing for automobiles, trucks, 
tractors, buses, aeroplanes and 


motor boats 
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Titeflex Metal Hose Co. 


500 Frelinghuysen Ave.., Newark, N. J. 








S.A.E. JOURNAL 












February, 1932 


Notes and Reviews 
Concluded 








The Paris Automobile Show. Published in The Automobile Engineer, 


November, 1931, p. 503. {L-3} 
The on the Paris Salon of 1930-1931, that 
Continental producers have settled down to more orthodox designs, 


comment made 


is said to be even more evident in the 1931-1932 exhibition. While 
detailed comments are confined to chassis that were not seen 


at Olympia, a comprehensive review of all exhibits is given. 

In general, it is reported, prevailing business. conditions have 
influenced producers toward the cheaper and smaller types of car. 
Manufacturers who have previously been associated only with the 
larger and more expensive types are now producing smaller and 
lower-priced models; for examples, the Mercédés, fitted with a 
side-valve six-cylinder engine having an R.A.C. rating of 15.7 
hp., and a principal feature of which is independent wheel sus- 
pension, and Lancia models in nearly all price The 
toward multicylinder engines continues. Eight-cylinder 
models were introduced by Mathis, Pescara and Lancia. Twelve- 
cylinder engines were represented by Hispafio-Suiza, with a new 
design, and by the Horch and Maybach; but the only 16-cylinder 
engine was the Bucciali, which appeared a year ago. Front-wheel 
drive and independent wheel suspension were introduced on some 
models and continued from last year on others. 
tion of rubber engine-mountings is 
Bodywork is treated in the 


classes. 
trend 


An extensive adop- 
noted. 
half of the 


also 


second 


article 








Automobile Operating Cost and Mileage Studies. By Robley Winfrey. 
Bulletin No. 106. Published by the Iowa Engineering Experi- 
ment Station, Iowa State College, Ames, Iowa; 55 pp. [L-4] 

presents the operating costs of 1675 automobiles, 
the records for which were submitted by individual lowa owners 
and by various State highway departments, from which estimates 
of average costs are determined for 10 classes of cars for annual 
mileages of 3000 to 25,000 miles. Similar cost 
for a car representing the composite of 
registration. 


This bulletin 


estimates are 
made the 1930 Iowa 
Estimates of mileage, market-value depreciation, 
age The Iowa license fee and gasoline 
tax are shown on a ton-mile basis for each class. Registrations, 
new-car sales and number of cars operated daily are shown for 
the from 1900 to 1930. 


average life 


and average are given, 


years 


Effect of the Foreign Market on the Growth and Stability of the Ameri- 


can Automobile Industry. By D. M. Phelps. Michigan Business 
Studies, Vol. III, No. 5. Published by the University of Michi- 
gan, Ann Arbor, 1931, 728 pp. {L-5] 
The author points out that authoritative studies have been 


made of the potential domestic demand for automobiles, especially 
of the replacement market, and these indicate that it has reached 
a somewhat stabilized condition in the sense that the period of 
most rapid development is ended. He insists, therefore, that the 
foreign market now has the greatest relative potentialities; that 
is, it is the one in which the most rapid changes are now 
The purpose of making this study was to throw a new 
light on questions concerning the possibilities of increased auto- 
motive exports to the various foreign markets, the manner in 
which automobile companies will handle their foreign business, 
the forces which are shaping foreign-market development, and 
the effect which that development will have upon the industry. 


occurring. 


Correlation of Casting Design and Foundry Practice. By Alex Taub. 
Paper presented before the annual meeting of the American 
Society of Mechanical Engineers, at New York City, Nov. 30 to 
Dec. 4, 1931. [L-5] 
In this paper Mr. Taub argues that correlation of design and 

foundry is a necessary part of any sound engineering program. 

He points out that quite often it is neglected, adversely affecting 

the ratio of the result per dollar. In considering the foundry, 

the fact that individual foundry practices vary must be borne in 
mind. Castings are virtually assembled in the liquid state within 
the mold, and this principle must be borne in mind but not over- 
done. Open-mindedness on the part of the designer is essential. 

Foundrymen must be urged to express new foundry ideas, since 

in new designs provision might be made to permit the use of new 

foundry development. 

The author discusses some of the problems connected with 
casting and argues that, since elimination of foundry difficulties 
means elimination of trouble to the ultimate owner, the foundry- 
man and engineer are equally interested in the final result. 
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Personal Notes of the Members 


(Concluded from p. 64) 





Benjamin Jerome recently resigned his position as quality 
engineer for the H. H. Franklin Mfg. Co., of Syracuse, 
N. Y., which he had held for approximately two years, after 
having been connected for 22 years in executive engineering 
capacities with several leading automobile companies. 

Alfred J. McAllister has been elected president and treas- 
urer of the Fairfield Mfg. Co., of Lafayette, Ind. He for- 
merly held the offices of secretary and treasurer of the 
company. 

Robert Theodcre Plate has entered the employment of the 
General Motors Research Corp., in Detroit, as a research 
engineer. He was previously assistant chief engineer of 
the Wilcox-Rich Corp., also of Detroit. 

John D. Rauch has been appointed consulting and re- 
search engineer for the Ohio Power Shovel Co., of Lima, 


TI . N aaa Ohio. He was formerly chief engineer of the company. 
1€ ew Robert Jose de Rosa, formerly sales representative of 
_ the Fageol Motor Truck Co., in San Francisco, is now con- 
nected in the same capacity with the Sterling Motor Truck 
Co. of California. 
Robert Sanders, a former student at the Massachusetts 
. W : res Me = Institute of Technology, has been appointed junior aero- 
Anti “ hip I imine Chain nautic engineer in the atmospheric wind-tunnel section of 
the National Advisory Committee for Aeronautics at Lang- 
; oer lif ; ie hil ley Field, Va. 
retams its ion ite characteristics while 
om E 8 John Seagren has entered the employment of the Atlas 
resisting vibration. Imperial Diesel Engine Co., of Oakland, Calif., as engineer 
in the development and experimental department. His 
previous comnection was with Fairbanks, Morse & Co., of 


THE WHITNEY MFG. CO. Beloit, Wis., as an engineer in the research department. 


William Vollheim, formerly a draftsman with Fairbanks, 
Hartford. Conn. Morse & Co., of Beloit, Wis., is now employed in the same 


capacity by the Wright Aeronautical Corp., of Paterson, 


Forgings 


Atlas Engineering Design and Counsel is a . 
co-operative forging service which insures the ; ’ 
practical working out of preliminary details. , ‘ 
Problems involving application to use, die costs Si 
and production economy thus get full considera- ' 
tion at the proper time. This service is rendered \ <4 3 
to all Atlas clients without additional charge. e 
. Bus Brake Drum and Hub ‘ 
2. Air Brake Disc for Buses and Trucks ' 
3. Conveyor Link : 4 
. Compressor Crankshaft 
5. Refrigerator Crankshaf« 
. Engine Support Beam 
. Cluster Gear 
. Gear Shifter Lever 


“sous evn = 
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Detroit: 2146 General Motors Bldg. - Tel. Madison 4749 
Chicago: 2001 W. Pershing Road ~- ~ Tel. Virginia 1235 
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The Development 


of a Rear-Engined 


Streamline Car 


Annual Meeting Paper 


ONVENTIONAL automobile design is no longer 

suited to conditions of higher driving speeds 
brought about by road improvement and of smaller 
but more powerful engines. Study of aerodynamics 
and analysis of forces and motions induced in a car 
by location of the center of gravity and distribution 
of weight led the author, an ex-British naval officer, 
to conclude that the streamline form and the dispo- 
sition of the engine behind the rear axle would result 
in a car giving the greatest comfort in riding and 
economy of power at high speed and one of pleasing 
appearance. 

The reasoning that resulted in these conclusions 
is set forth, and reference is made to a number of 
unconventional designs produced in Europe and 
America, such as front-wheel-drive and rear-engined 
cars. 


OR MANY YEARS I have been studying and 

experimenting with high-speed bodies both in the 

air and in the water, and these experiments led to 
the construction of the airship R-100 and to the adop- 
tion of the Paravane during the World War. In both 
cases stability and low resistance were of paramount 
importance. 

Since the motor-car is a high-speed body designed to 
travel on land, it occurred to me to ascertain whether 
some of the lessons learned in the air and in the water 
could not be applied to the land. At the same time, it 
was obvious that the conditions governing the orthodox 
design of the automobile were passing away, as lighter 
engines and better roads were raising cruising speeds 
and thus calling for greater stability, while the con- 
gestion of the roads was calling for better braking. 
More important still, comfort left much to be desired, 
as automobiles were being used increasingly instead of 
trains, and one could neither read, write nor have meals 
in comfort when travelling at 50 m.p.h. or so. 

My investigations showed that it was exceedingly 
doubtful if a comfortable car could be built upon ortho- 
dox lines, as the weight distribution was dynamically 
incorrect and incapable of being glossed over by any 
type of springing, however ingenious. Moreover, the 
weight distribution seemed to me to be incorrect, not 
only as regards the dead weight of the complete car 
itself, but also as regards the disposition of the live 
load carried. For instance, in most orthodox cars the 
passenger seating is so arranged that the proportional 
loads upon the axles vary considerably when the car is 
loaded with passengers, as compared with the case when 
the driver only is in the car. If, therefore, springs and 
brakes are adjusted to compensate for the axle loads in 


the one case, they are disproportionally adjusted in the 
other case. 


1London. England. 
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By Sir Dennistoun Burney’ 


The author then describes the evolution of his ideas 
through a series of nine different models, each em- 
bodying the fundamental principles but successively 
changed to solve the problems of engine and trans- 
mission location, cooling, fender treatment, spare- 
tire storage, head-lamp design and best appearance. 
The result is claimed to be a car that conforms to 
dynamic laws, the elimination of nearly one-half the 
air resistance of an orthodox sedan and a much 
steadier riding car at high speed. Many other advan- 
tages also are listed. 

In conclusion, the automobile industry is said to be 
faced with a revolution in design and the suggestion 
is made that a great opportunity is presented to in- 
crease comfort and performance combined with a new 
appearance in a type of automobile that will outmode 
all the cars now in existence. 


As regards the body of the car, Rumpler and other 
investigators had already shown that its unstreamlined 
shape resulted in an appalling waste of power at high 
speed. 


Orthodox Car Dynamically Unsound 


Bound neither by the conventions of the orthodox car 
nor by the vested interest of an automobile production 
factory, I endeavored to design a car from first prin- 
ciples, and claim as a result that, not only is it theo- 
retically sound, but that in practice one can read, write 
and pour out drinks while travelling at 80 m.p.h., corner 
10 m.p.h. faster, and that its air resistance is approxi- 
mately one-half that of the orthodox salon. 

In this connection, it is interesting to observe that, 
when the governing conditions of weight distribution 
are fulfilled, the contour of the car automatically as- 
sumes a partial streamline form and that this can be 
developed into an efficient streamline without disadvan- 
tages in other respects. 

These are the major advantages; there are many 
others that I shall describe later, but the point I wish 
to make at once is this: If it be true that the orthodox 
car is dynamically unsound, why go on building it longer 
than is absolutely necessary, as sooner or later the 
change will have to be made? The sooner it is made, 
the sooner can the manufacturer settle down to a type 
of car that will remain substantially unaltered in gen- 
eral design. 

The conditions governing over-all car design, as of 
the design of the submarine or airship, are the natural 
dynamic laws, neither changeable nor subject to the 
ingenuity of man. I realize that these are bold state- 
ments, but the critical analysis that follows is either 
right or wrong. If it is right, it cannot, I submit, be 
neglected, as no company can afford for long to deprive 
the buying public of greater comfort, safety and econ- 
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omy in automobiles, when technical opinion once admits 
that these can be provided without extra cost. 


Good Roads and Light Engines Call for New 
Car Design 


I stated that attack upon the orthodox car was 
from two directions; firstly, against the over-all weight 
distribution and, secondly, against the orthodox shape 
of body. I want, however, to make it clear that the 
support for this attack rests almost entirely upon the 
grounds of two far-reaching developments that are tak- 
ing place outside the actual motor-car itself. 

| refer, firstly, to the new roads which are being 
constructed in nearly every country in the world, allow- 
ing cruising speeds of 45 to 60 m.p.h. or even more to 
be indulged in with safety, and, secondly, to the stimu- 
lation which aviation has given to internal-combustion- 
engine design, resulting in great weight reduction for 
a given power. 

It is this first development that demands a redesign 
of the body of the car, as at 60 m.p.h. the standard 
salon car of today consumes no less than 75 per cent 
of the power given off by the engine, at that speed, in 
overcoming air resistance. Both laboratory and full- 
scale experiments have shown that, by suitably shaping 
the body, approximately one-half of this air resistance 
can be eliminated. 

Secondly, the fact that we now have lighter engines 
for a given power enables us to select an engine posi- 
tion in the chassis which allows a theoretically correct 
weight distribution to be embodied. This new weight 
distribution automatically gives us greater passenger 
comfort, greater braking capacity, better driving-wheel 
adhesion and a lower center of gravity—all important 
developments whether speeds are increased or not. 

I venture to think that, just as 25 years ago the 
general state and condition of the world’s roads and the 
weight per horsepower of the internal-combustion en- 
gine imposed upon automobile engineers conditions that 
led them, quite rightly, to the development of what we 
now accept as the orthodox car, so will these new con- 
ditions result in a complete reorientation of design. 
Just as a standard type of car has evolved from the 
insistent pressure of a given set of conditions, so, I 
believe, the new conditions will evolve a new over-all 
design which will, in time, be found to be superior in 
general arrangement to any other and will become the 
orthodox car of the future. 

I propose, therefore, with some temerity, to outline 
in detail the requirements that should, I think, be ful- 
filled in this car of the immediate future. 

I do not think that it is necessary for me to spend 
any time on proving the fact that, by so shaping the 
outside form of the body, it is possible to very nearly 
halve the air-resistance coefficient of the present-day 
sar. I will take, in the first place, the result of stream- 
lining an orthodox car, leaving the chassis arrangement 
unaltered; and I cannot do better than give the results 
obtained by Jaray, who found that such a car reduced 
its fuel consumption from 1 gal. per 13.8 miles to 1 gal. 
per 22.5 miles at an average speed of 32 m.p.h.’ and, in 
addition, obtained the expected results of better venti- 
lation, less draft for the passengers, less noise and 
better visibility owing to the raindrops being deflected 
from the windshield. 

From an aerodynamic point of view, I think that the 
Jaray car’ probably is as good as can be achieved, but 
I would draw your attention to three practical disad- 
vantages. Firstly, a considerable portion of the over- 
all length is due solely to aerodynamic considerations, 
and otherwise is of no practical value. Secondly, the 
rear passengers are seated behind the rear axle; and, 
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REQUIREMENTS THAT FIX THE OUTLINE OF A 
STREAMLINE CAR 
i ts A, B, C, D and E Are Fixed by Aerodynamic and Pas- 
Co1 derat . The Main Variations Possible Are at the 
Front End, Indicated by Shading 


thirdly, only one access door is provided, as the projec- 
tion of the streamlining of the front fenders prevents a 
front door being fitted. 


Comfort and Accessibility in Streamline Car 


Clearly, this design, while achieving its object of re- 
ducing wind resistance, was not intended to meet any 
other conditions, and our next step must be to ascertain 
the requirements of a low resistance coefficient and see 
how the conditions of general comfort and accessibility 
can be met, ignoring for the moment the question of 
weight distribution. 

Wind-tunnel tests show that a streamline body must 
possess the following general characteristics: 

(1) A tapering 
the body 
plane. 
(2) The highest and broadest part of the car should 

be well in front, certainly not more than one- 


third of the total length of the car from the 
front. 


tail; and it is immaterial whether 
tapers in both planes or in only one 


(3) There should be a minimum of excrescences, and 


any excrescences there are should be smooth 
and rounded. 
Provided these general conditions are fulfilled, the 


air resistance of the car will be drastically reduced; 
perhaps not to the absolute minimum, but near enough 
thereto for all practical purposes. The real problem 
then is to obtain the maximum passenger space between 
the axles, combined with a minimum over-all length in 
a car limited by these over-riding conditions. 

The first deduction is that a tapering tail necessitates 
the rear passengers being moved as far forward as pos- 
sible, and that consequently the engine must be moved 
from the front to the rear of the car, as part of the 
space now occupied by the engine is required as passen- 
ger space, unless the over-all length of the car is to be 
unduly increased. 

The driver, however, must be close to the windshield, 
and the windshield must not be set at too great an angle 
if the best conditions of visibility in dirty weather are 
to be obtained. In combination with this requirement 
is the necessity from the psychological point of view of 
giving 3 ft. or so of buffer to protect the driver in the 
event of a head-on crash. These two conditions fix the 
position of the driver and the windshield. Neither is 
incompatible with good streamlining. 

We are now in a position to lay down certain deter- 
mining points upon the outline drawing of a streamline 
car, taking as part of our basis the passenger accommo- 
dation required and that it must lie wholly between 
the axles. 

In Fig. 1 the points A, B, C, D and E are fixed by 
aerodynamic and passenger considerations, and it will 
be found, I think, that the variations in the smooth 
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curve connecting these points will give but little alter- 
ation in the resistance coefficient. The main variations 
possible are at the front end, as this can be made in 
hood form or entirely sloping. 

This rough outline of the car has been determined 
solely by aerodynamic considerations, and the next step 
is to see if the engine, transmission and other mechan- 
ical features can be fitted into the general design. The 
space DE is reserved for the engine and transmission, 
and, while several arrangements may be possible, the 
one selected will depend upon being able to give great 
accessibility and ease of service. 


Better Weight Distribution Needed 


Before considering these questions, it will be perti- 
nent to ascertain the desirable weight distribution of 
the car as a whole, as this will determine whether we 
can put the engine into this space at all, and, if so, on 
which side of the rear axle the engine should be placed. 

I shall not be contradicted in stating that the over-all 
weight distribution governs the efficiency of the spring- 
ing, affects pitching during braking and acceleration, 
and largely governs the skidding propensities of the 
car while turning or braking; in fact, it is not too much 
to say that the whole question of road-holding and com- 
fort depends primarily upon the weight distribution. 

What do we want? 

In a car of orthodox design the position of the center 
of gravity usually is midway between the front and 
rear-wheel positions, so that under static conditions the 
load is about equal on each of the four wheels. It seems 
to me, however, that the factor which should govern 
design is the maximum margin of safety in that emer- 
gency condition which occurs so many times in the life 
of every car under modern conditions, and that the 
criterion should be the maximum road-holding ability 
when the brakes have to be jammed on hard when 
travelling at high speed, perhaps on a greasy road. It 
is under these particularly onerous conditions, in which 
failure may be followed by the direst consequences, 
that the loads on front and rear wheels should be equal 
to give the maximum power of adhesion. 

With a modern car fitted with powerful brakes, the 
distance necessary to bring a car to rest from a speed 
of 60 m.p.h. may be taken as 160 ft., which corresponds 
to a deceleration of about 34 ft. per sec. per sec. With 
normal height of center of gravity above the ground, this 
decelerating force increases the weight on the front 
wheels and decreases that on the rear wheels by exactly 
the amount corresponding to a shift of the center of 
gravity through a distance equal to one-sixth of the 
length of the wheelbase, with a result that during such 
deceleration the adhesion load on the rear wheels is 
reduced to only one-third of the weight of the car. 

Thus, to secure the maximum possible adhesion under 
such conditions, it appears to me desirable that the car 
should be designed so that the position of the center 
of gravity under static conditions is situated at a point 
distant one-third of the length of the wheelbase in front 
of the rear axle. In this case the resultant load on all 


of the wheels will be equal under conditions of maxi- 
mum deceleration. 


Optimum Position of Center of Gravity 


Recent work carried out at the National Physical 
Laboratory by Bradley and Wood, in which the relation 
between the position of the center of gravity and the 
deviation from straight-line motion under extreme re- 
tardation was investigated‘, appears to confirm the fore- 
going conclusion. The observers found that the effect 
of moving the center of gravity backward was to de- 
crease the distance required to stop the car and also 


*See Proceedings of the Institution of Automobile Engineers, 
vol. 25, p. 46. 
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to reduce the amount of deviation and angular rotation 
when the braking action was not entirely symmetrical 
over the four wheels. Their final conclusion was that 
the optimum position of the center of gravity, from 
the point of view of minimum deviation, is about one- 
third of the length of the wheelbase in front of the 
rear wheels. 

For braking effectively, therefore, the center of grav- 
ity is fixed in a longitudinal direction at about one-third 
the distance between the axles in front of the rear axle, 
and we now have to consider in what way a distribution 
of weight along the length of the car will increase 
riding comfort and road-holding. 

That an increase in -the longitudinal moment of in- 
ertia of the car will reduce pitching and increase riding 
comfort is well known. The problem, therefore, is to 
increase the longitudinal moment of inertia as much as 
possible, provided the longitudinal position of the center 
of gravity demanded by the braking conditions is not 
disturbed. 

If any free rigid body is subjected to a transverse 
force at some point along its length near one end, as 
every engineer knows, there will be some other point 
toward the other end of the body at which, if the body 
is held there, no reaction on the support will occur. If 
the latter point is called the center of rotation, the first 
will be the corresponding center of percussion. Fur- 
ther, the two points are conjugate; that is, if the body 
is held at the first point, the second point becomes the 
corresponding center of percussion. 


Effects of Mass Distribution 


Mathematically, if the body is subjected to a force 
acting at the first two points, two effects occur simul- 
taneously: The body moves as a whole, as if the force 
acted at the center of gravity; and, secondly, the whole 
body has an angular rotation about the center of grav- 
ity. At the second point the lateral movement of the 
body is exactly equal and opposite to that due to rota- 
tion, and thus this particular point remains stationary 
in space. Thus, if the body is acted upon by a force 
at the first point, it rotates as a whole about the second 
point, and if hinged at the latter there will be no reac- 
tion at the hinge. 

If A and B are the distances of center of percussion 
and center of rotation, respectively, from the center of 
gravity and K is the radius of gyration of the body, 
then A and B are connected by the relation AB/K? = 1. 

Now, my contention is that in a modern car the 
weight should be so distributed along its length that if 
A and B are the distances of front and rear axles from 
center of gravity and K is the radius of gyration about 
the center of gravity, this same relation holds and thus, 
if the car is subjected to force or impact in the plane 
of one axle, whether vertically or horizontally, there will 
be no corresponding reaction in the plane of the other. 
A considerable improvement in both comfort and free- 
dom from skidding on greasy reads must inevitably 
follow if this principle is adopted as a feature of design. 

Consider, for instance, the behavior of an orthodox 
car for which the value of AB is not equal to K* but 
usually to something between 1.5K*® and 2.0K*. When 
the front wheels passed over a bump or inequality, they 
were, we will say, forced upward, compressing the front 
springs and rotating the body of the car as a whole 
about some point much nearer the center of gravity 
than the plane of the rear wheels. Thus the part of the 
frame immediately over the rear wheels swings down- 
ward, compressing the rear springs. At the same time 
the rear wheels themselves have reached this same in- 
equality and are subjected to a similar upward reaction. 
It seems clear that the effect is to intensify the action 
of every inequality of the road surface on the rear 
wheels. It is as if every time the front wheels meet a 
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bump in the road the rear wheels are pressed down to 
meet the same bump with still greater intensity, while 
every time the front wheels drop into a hole the rear 
wheels are lifted so that they will drop into the same 
hole with still greater force. 

Owing to the action of the springs, there will, of 
course, be a time lag between the effects. The reaction 
on the front wheels which compresses the front springs 
reacts on frame and body, rotating the latter and in 
turn compressing the rear springs, which in turn react 
on the rear wheels. If the stiffness of the springing is 
known, the time for this sequence of operations is read- 
ily calculated. I find that, for an average car with 
normal springing, the time interval is exactly the same 
as that required for the inequality to pass from front 
to rear wheels at a speed which lies between 35 and 
40 m.p.h. Thus, at ordinary driving speeds the effect 
is at its worst. 

By arranging the weights along the length of the 
car so that K* = AB, the effect is minimized or entirely 
obviated. The effect is not to be confused with good 
or bad springing. The latter minimizes the effects of 
impacts and shocks upon the passenger. By arranging 
the weights in the manner advocated, the magnitude 
of impacts and shocks to be taken up by the springs 
is itself reduced. 


Forces Acting To Produce Sideslip on Turns 


Now consider the conditions of equilibrium of the car 
and their effect on the liability to skid when turning on 
a curved path. Such a motion may be considered in 
three phases: (a) the first part of the motion, when 
turning into the curved path from the straight; (b) the 
middle phase or motion on the curved path, with uni- 
form linear and angular velocity; and the later 
part of the motion, when the car is straightened out 
again from the curved to the straight path. 

Consider first the second phase of the motion. When 
the car is turning with uniform angular velocity, the 
only lateral force to be considered is that due to radial 
acceleration or centrifugal force. This is balanced by 
the lateral forces between the wheels and road surface 
which prevent sideslip. Since both the resultant of the 
centrifugal forces and the resultant of the gravitational 
forces act at the center of gravity of the car, the lateral 
force at each pair of wheels tending to produce skid- 
ding will be proportional to the weight on the wheels. 
If, as is usually assumed, the limiting lateral force at 
which sideslip occurs is proportional to the applied 
weight on the wheels, there will obviously be a maxi- 
mum curvature of path around which a car can turn 
with safety at each speed and for a given condition of 
road surface. If turned more sharply, skidding or side- 
slip will occur, but the tendency to skid will be equal as 
between both front and rear wheels and is entirely un- 
affected by the distribution of weight along the length 
of the car. If the position of the center of gravity is 
nearer the rear than the front wheels, for instance, the 
eentrifugal force will be greater in exactly the same 
proportion. 

Now consider the effect when the car is moving 
uniformly in*a curved path as above and begins to 
straighten out again, for this is the phase of the move- 
ment which is the critical one at which tail-swing. or 
skidding usually occurs. The effect of turning the 
front wheels for the purpose of straightening out is to 
subject the car to an additional lateral force in the 
plane of the front wheels. A lateral shearing reaction 
exists between tire and ground due to centrifugal force, 
and the direction of this new lateral force is such as to 
reduce this shearing reaction and therefore the liability 
of the front wheels to sideslip. 

Now consider the orthodox car in which K* is much 
less than AB. In this case, if a lateral force is applied 
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to the front wheels, a lateral force acting in the opposite 
direction must simultaneously occur in the plane of the 
rear wheels. But, since the direction of the component 
or centrifugal force is the same for both front and rear 
wheels, this latter force must increase the lateral shear- 
ing reaction in the plane of the rear wheels. If the car 
is already turning on a curved path with little margin 
of adhesion, this additional force probably will cause a 
definite sideslip or tail-swing. 

If, however, the distribution of weight had been such 
that K® = AB, no additional lateral force would occur 
in the plane of the rear wheels on turning into the 
straight from the curved path. In effect, the free mo- 
tion of the car in space would be compounded of the 
uniform circular motion of the car in its original path 
with a swing or rotation of the car about a pivot in 
the plane of the rear wheels. Thus, in this case, so long 
as the conditions permit the car to turn in the uniform 
circular path without skidding, there will be no addi- 
tional tendency, as in the case of the orthodox car, for 
skidding or tail-swing as the car is straightened out 
again. 

The other phase of motion is unimportant from this 
point of view, because although in this case the condi 
tions are reversed and the dangerous increase of lateral 
force occurs this time on the front wheels, since the car 
is turning from the straight path onto a curve, no 
initial lateral shearing force results from centrifugal 
action to reduce the available margin of adhesion. 

It will therefore be seen that the optimum value 
AB/K°* can be obtained with the center of gravity in 
that position which is most suitable for braking effi- 
ciency, and it now remains to be seen whether this 
theoretical ideal can be turned into a practical reality. 
Can we make a practical car with the weights so dis- 
tributed? The answer is in the affirmative. The last 
car | have made has a value AB/K* = 1.035, and the 
riding comfort and braking efficiency are remarkable. 

It will readily be admitted that these advantages are 
technically and commercially important, but, whereas 
improvement on any such lines has in the past been a 
matter of very gradual adjustment, the requirements of 
design which I am advocating can be realized only by a 
complete departure from orthodox design. The condi- 
tion governing the position of the center of gravity 
coupled with AB/K* = 1 can be met only by transferring 





Fig. 2—LucAS NORTH REAR-ENGINED CAR 


The Engine and Transmission Were Disposed Vertically over the 
Rear Axle, Which Unduly Raised the Center of Gravity 
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Fig. 3—ARRANGEMENT OF 


FINALLY 


ENGINE AND TRANSMISSION 
ADOPTED FOR BURNEY STREAMLINE CAR 


the position of the largest individual weight, that of 
the engine, to behind the rear axle. 


Dynamic Considerations Dictate Rear Engine-Position 


We therefore arrive at the somewhat remarkable and 
satisfactory conclusion that, not only is the best weight 
distribution for braking and acceleration the same that 
we wish to adopt so as to obtain the high longitudinal 
moment of inertia, but the engine position behind the 
rear axle, while automatically giving these results, at 
the same time enables the body to be properly stream- 
lined and gives 100-per cent engine accessibility. 

At the start of this paper I stated the two distinct 
problems of a drastic reduction of air resistance and 
a revolutionary re-design of chassis to obtain greater 
comfort and controllability at high speed. It is now 
clear that these two problems are not only interdepend- 
ent but that the key to the solution of both lies in the 
engine position. Both problems are solved by placing 
the engine behind the rear axle. 

To get AB/K*® = 1, it has been necessary to put the 
transmission and clutch in front of the rear axle, with 
the engine behind. I did in fact try two cars, with an 
AB/K’*® = 1.25, in which the transmission and clutch 
were both behind the axle, but experience proved that 
the car was subject to tail-swing. 

Summing up, the results obtained by placing the en- 
gine behind the rear axle and the transmission in front 
in their order of importance, are as follows: 


(1) The longitudinal moment of inertia of the car is 
increased to the maximum degree possible, but 
without causing tail-swing, thereby increasing 
comfort by reducing pitching in accelerating 
and braking. 

(2) The over-all weight distribution approaches the 
ideal for maximum braking efficiency. 

(3) The over-all weight distribution will increase road 
adhesion of the driving wheels when accelerat- 
ing, thus minimizing skidding. 

(4) The center of gravity of the car as a whole is as 
low as possible, owing to the elimination of the 
propeller-shaft. 

(5) The engine is 100 per cent accessible. 

(6) Whether independent wheel springing at the rear 
is embodied or not, the articulated half-axles 
are as long as possible, thus reducing the 
angle on the universal-joints. 


5 See S.A.E. 


JOURNAL, June, 1931, p. 633. 
® See S.A.E. 


JOURNAL, November, 1931, p. 356, Fig. 9. 


(7) An enclosed luggage compartment can be in- 
stalled between the passengers and the engine 
and can be kept cool, as it is not vertically over 
the engine. 

(8) The noise, heat and odor of the engine are re- 
moved as far as possible from the passengers. 

(9) The controls to the transmission do not have to 
pass across the rear axle. 


Previous Departures from Orthodox Design 


I have now defined the limits within which, I think, 
the car designer must operate, as these limits are de- 
fined on the one hand by aerodynamic laws and on the 
other by the laws of motion, and are not susceptible to 
change by human agency. With these factors in mind, 
we can now turn to consideration of other departures 
from the orthodox; namely, the front-wheel-drive car 
and previous designs of rear-engined cars. 

The front-wheel-drive car is worse off than the ortho- 
dox car for braking efficiency and for adaptation to 
streamlining, while I doubt if its longitudinal moment 
of inertia can be as high. It has, I think, one advan- 
tage and one only; that is, a lower center of gravity, 
rendered possible by the elimination of the long pro- 
peller-shaft. This advantage is shared in common with 
the rear-engined car. I do not think its case is worth 
arguing in detail, as, if the reasoning I have outlined is 
concurred in, it is obvious that this design of car is 
doomed. The transitory vogue it has had seems to have 
been due to its lower center of gravity in salon form 
and to a reduction of unsprung weight due to the articu- 
lated half-axles in the front and absence of the differ- 
ential and driving shafts in the rear. An equal reduc- 
tion of unsprung weight could have been achieved in the 
orthodox car by the adoption of independent springing. 

Turning to the consideration of previous rear-en- 
gined cars, the Rumpler car’, designed no less than 16 
years ago, is an outstanding example. It failed, I think, 
because its engine was inaccessible and the longitudinal 
moment of inertia did not show a sufficient increase 
over that of the orthodox car to make much difference 
in riding comfort. The next was the Lucas North car, 
shown in Fig. 2. This had the engine and transmission 
vertically above the rear axle and accordingly the center 
of gravity was unduly raised. It shows, however, that 
the tendency in design had started to move toward the 
engine unit being behind the rear axle. 

Of American examples, perhaps the Fishleigh design® 
is the most interesting, as this shows the transmission 
in front of the rear axle and the engine partly behind. 
I doubt if the AB/K* = 1 could be obtained in this car 
unless the radiator were moved to the front, and appa- 
rently not only has the center of gravity of the engine 
been unduly raised but the car is unbalanced trans- 


versely due to the engine being on one side of the 
chassis. 


Other Features Incorporated in Burney Design 


I now come to our own design. In all, nine complete 
cars have been built in succession, each differing in 
many details from the previous one in the series but 
all subject to the fundamental theoretical conditions 
already described. Gradually a practical car that is 
simple in construction and, I think, of pleasing appear- 
ance, has been evolved. 

The features that have been incorporated in addition 
to those already enumerated are: 


(1) Ventilation has been achieved by attention to 
streamlining and allowing the windows to be 
open without drafts or rain entering. 

(2) Wind noise is almost eliminated, so that it is 
little if any greater at 80 than at 40 m.p.h. 

(3) Ample luggage space has been provided, allow- 
ing the luggage to be locked up under cover. 
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Lamps have been enclosed but so mounted as to 
give a side beam sufficient to illuminate sign- 
posts. 

Large steering angle for traffic work has been 
provided. 

Side fenders for protection in city traffic 
fitted in the 1vrm of running-boards. 
Adequate heating in winter and cooling in sum- 
mer have been provided by the radiator sys- 

tem installed. 

Better road visibility close to the car is achieved. 

Two spare wheels are carried, locked under cover. 

Good head-room and wide doors for access to the 
car have been provided for both front and rear 
passengers. 


are 


As regards the engine and the transmission, three 
arrangements have been tried and have resulted in a 
successive moving forward to reduce the overhang. 
That shown in Fig. 3 is the one adopted as giving the 
best results. 

The car shown in Fig. 4 No. 9 car) has an 
AB/K 1.035 figure of stability and handles quite 
remarkably for a salon car. As regards performance 
Rolls Royce, Ltd., was good enough to put its testing 
facilities at my disposal, and the following results were 
obtained: 


Actual road-wheel horsepower consumed in air re- 
sistance was 40 hp. for the Burney Streamline, as com- 
pared with 78.5 hp. for a close-coupled salon car at a 
road speed of 77.5 m.p.h. 

This result was obtained by testing the rear-road- 
wheel horsepower on the testing drums and making 
an allowance of 4 hp. for the rolling resistance of the 
front tires and recording the maximum speed on the 
level. 

From other results a standard-type 20-25 hp. salon 
gave 62 hp. as shown on the drums, against a brake 
horsepower of 79 with silencer in place. That is 
to say, the driving-wheel and transmission 
amounted to 17 hp. 


losses 


Upon the basis of this proportional loss, I have as- 
sumed that 125 b.hp. should be ample to drive a Stream- 
line salon carrying a body of approximately 50 per cent 
greater passenger-accommodation volume than the Lin- 


coln at 100 m.p.h. 

The engines I have used have been of the straight- 
eight type weighing approximately 8 lb. per hp., and I 
anticipate that a V-type engine weighing 6 lb. per hp. 
and giving 150 hp. could be mounted in the present 
type of car without altering the AB/K’ lL coefficient. 

It is difficult to find in these figures of air resistance 
the correct basis for comparison between the Burney 
Streamline and the orthodox car, as proportional frontal 
area is not an accurate indication of the body space 
available. If, for instance, I had taken the results of 
tests of an orthodox salon car of somewhat similar 
body space to that of the Streamline, the results would 
have been much more favorable to my design. 


Fic. 4—LATEST OF NINE MODELS DESIGNED BY THE AUTHOR 
This Is Very Stable and Handles Remarkably 
that It Consumes only 
ventional 


Well 
Half as Much Power as a Con- 
Overcoming Air Resistance at 77.5 M.P.H 


Tests Showed 
about One 
Sedan in 


5—DISPOSITION OF 
THIRD COOLING 


Radiator Is 


FIG. ENGINE 


SYSTEM 


AND REAR RADIATOR IN 

BY THE AUTHOR 

Provided at the Front as in Conventional 

Delivery from the Engine. The System Is 

Closed To Avoid Loss of Water on Hills, Both Relief and Suction 
Valves Being Provided 


A Second 


Cars and Receives 


In confirmation of this a series of tests made by Rolls 
Royce, Ltd., gave for an orthodox salon a “windage’”’ 
or air-resistance figure of 32.4 hp. at 50 m.p.h. This 
is equivalent to about 100 hp. at 77.5 m.p.h. and conse- 
quently compares with the 40 hp. for the Streamline’s 
“windage” at the same speed. 


Solution of the Cooling Problem 


I now turn to of the other 
design. 

As can readily be imagined, the two major problems, 
after the engine position and transmission arrangement 
had been determined, were those of cooling and appear- 
ance. Three different cooling systems have been tried. 

Firstly, side radiators were used and in this case no 
fan was provided. The cooling was effective at speed, 
but a fan was necessary for traffic work and the posi- 
tion of the radiators interfered with access to the 
luggage compartment. 

Secondly, an arrangement was tried in which air- 
scoops and fans were used, but great difficulty was ex- 
perienced in drawing the hot air from the engine com- 
partment. Another trouble was that the pressure set 
up in the engine compartment made the air travel for- 
ward under the body of the car and against the direc- 
tion of motion, carrying the engine odor and fumes into 
the rear body-compartment. 

In both cases a further difficulty was to provide ade- 
quate warmth in the driver’s compartment during cold 
weather. Exhaust heating was tried, and, although 
effective in the rear compartment, it was not adequate 
for the driver’s compartment. Finally, in both cases 
it was found that an oil radiator was required, as the 
sump did not get sufficient cooling; and no convenient 
method of mounting the oil radiator, without adding 
further scoops, was found. Accordingly, a third system 
was evolved which has been successful in all respects. 

In this case two radiators are again fitted but are 
situated at the extreme ends of the car and the water 
circulation is arranged with the radiators in series, the 
front radiator receiving the delivery from the engine. 
The installation is arranged as a closed system to avoid 
loss of water on hills, as there is sometimes a difference 
in level of several feet between the two radiators, and 


some features of the 
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for this purpose both relief and suction valves are 
fitted. The system operates satisfactorily when only 
one-half full, and no trouble is experienced with air 
locks provided the vent valves on the two radiators are 
opened during the initial filling. The rear radiator 
(See Fig. 5) shares its position in proximity to the 
fan with the oil radiator. 
The advantages of the system are as follows: 


(1) A large frontal area of radiator is available, as 
both ends of the car can be utilized. 

(2) The front passenger-compartment can be ade- 
quately heated by allowing the clean, warm air 
to escape into it by means of controlled louvers. 

(3) The engine fan scavenges the engine compartment 
and keeps the system cool when the car is 
idling or in traffic. 

(4) The oil radiator can be mounted alongside the 
rear radiator and thus utilizes the same fan. 

(5) The rear portion of the body of the car is freed 
from all louvers and the appearance enhanced 
in consequence. 

(6) The system is equally as suitable for an open 
phaeton or a racing car as for the salon type. 

(7) The weight compares favorably with that of any 
other system so far tried. 


The disadvantage is the cost of the two long pipes 
which have to traverse the length of the car, and it 
has been suggested that these pipes are more sus- 
ceptible to freezing if the car is left standing in cold 
weather. I cannot see any reason for this suggestion, 
but the pointemay be referred to during the discussion. 


Fic. 6—FIRST BURNEY DESIGN, SHOWING “UNHAPPY” DE- 


SIGN OF FRONT To MAKE PROVISION FOR SPARE TIRE 
Streamline 
tomary 


Form 
Locations 


and Rear Engine-Position Render the Cus- 


of Spare Wheels or Tires Unacceptable and 
Space Must Be Provided for Them Within the Body 


Fic. 8—LATEST DESIGN, SHOWING CLOSE-FITTING FRONT 
FENDERS, ENCLOSED REAR WHEELS, RUNNING-BOARDS AND 
HEAD-LAMP ARRANGEMENT 


Difficulties Overcome in Getting Good Appearance 


Coming now to the question of appearance, I cannot 
do better than to refer to the series of cars we have 
constructed and give the reasons for the various 
changes. 

In the No. 1 car, shown in Fig. 6, the shape of the 
front was controlled by having to make provision for 
the spare wheel and the result was not too happy. The 
spare-wheel stowage has been a very difficult problem, 
as the places used on orthodox cars are not allowable. 
The rear position cannot be used, as the engine heat is 
discharged at that point, and, if the streamline ideal 
is to be retained, the side position behind the front 
fender is also taboo. The position selected in the 
Rumpler car has the disadvantage of raising the floor 
level several inches, as in this car it is placed in the 
frame. Without increasing the wheelbase solely for 
the spare tires, there seem to be only two places, one 
under the front hood and the other in the doors. 

The door position has been used in all of our cars 
subsequent to No. 1, and, once the actual construction 
of the doors and design of hinges had been evolved, has 
given entire satisfaction. The wheel is removed by 
opening a hinged panel on the outside of the door, 
and the passengers do not have to be disturbed in the 


process. The extra weight of the wheel is scarcely 
noticeable. The details of this arrangement can be seen 
in Fig. 7. 


The general appearance of the car is governed to a 
certain extent by the type of mudguard used, both at 





Fic. 7—SOLUTION OF THE SPARE-TIRE PROBLEM 


The Tire Is Carried in an Outwardly Opening Compartment in 
the Door, Where It Is Readily Accessible and the Extra Weight 
Is Scarcely Noticeable 


Fic. 9 





EIGHTH MODEL IN EVOLUTION, COMBINING PRAG 
TICABILITY AND PLEASING APPEARANCE 


Reversion to Front Hood To Provide for a Radiator at the Front 
Proved Satisfactory Except for Cramping of the Head-Lamps, 
Which Was Rectified in Car No 9, Shown in Fig 8 
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the front and at the rear. At the front, the close-fitting 
type of fender has been used for two reasons: When the 
passengers are moved forward as they are in a rear- 
engined vehicle, easy access can be given only by plac- 
ing the forward front-door pillar as close to the dash- 
board as possible. If fixed fenders were fitted, the 
front-door clearance would not only prevent them being 
streamlined, but there would inevitably be a large flat 
area between the wheel and the body, adding consid- 
erably to the resistance. 

The alternative is to give up the front door and fit 
only one door, at about the middle of the body space, 
thus allowing the front fenders to be extended in a 
streamline form. This limitation would be unpopular, 
and I can see no advantage in it from any point of view. 

Secondly, with a close-fitting front fender, it is ad- 
vantageous to widen the forward track to allow a con- 
siderable area for the air to flow between the wheel 
and the body. This widening of the track assists the 
stability of the car in cornering and also facilitates the 
provision of a very large turning angle, in the region 
of 50 deg. 

Another solution that has been adopted by one or two 
constructors is to widen the front of the car as a 
whole and make the hood merge into the fixed fender. 
This method solves the front-door problem but makes 
the escape of air from the front radiator very difficult 
I think that if the close-fitting fender is not used this 
system is the only practical one. 

As regards the rear fender, the questions of turning 
angle and air escape do not enter into the problem, and 
in our latest models the rear wheels are enclosed, as in 
Fig. 4, so that the streamline flow is unbroken. 

Closely associated with the fender question is that of 
the running-board. No running-boards were fitted in 
our earliest models, but in our latest models these are 
fitted throughout the length of the car, as in Fig. 8. 


The reasons for this are twofold: If the car is pulled 
up some little distance from the curb, it is very incon- 
venient to have no running-board; and, secondly, unless 


a fore-and-after fender is fitted, the coachwork must 
take any side blow and the resulting damage to paint- 
work may be extensive. 


Evolution of Front-End Design 


Once the design of the fenders is settled, the next 
feature affecting appearance is the shape of the front 
or hood and the position of the lamps; and here again 
we have been through a process of elimination and evo- 
lution. The feature that was made a condition was 
that the lamps were to be under cover and locked, and 
so mounted as to give a diffused light to the side, en- 
abling sign-posts to be read when passing at slow speed. 

After the No. 1 car had been built, it was evident 
that the appearance of the front of the car had to be 
dealt with in a drastic way, and the first step was to 
remove the spare-wheel stowage away from the hood 
so as to give greater latitude in design. Two designs 
were put in hand, one being the hood type and the other 
being termed the straight-fronted type. Again, neither 
of these was very satisfactory, as they still had an 
animal appearance, especially when viewed head on. 

As the straight-fronted type seemed to offer the 
greatest scope for improvement, three more cars were 
built, each differing in some degree. Extensive trials 
in wet weather, especially at night, showed that the 
large angle of slope on the windshield, which seemed 
essential for appearance, was undesirable from the driv- 
ing point of view, so a reversion was made to the No. 2 
car, and the next car built appeared to combine, for the 
first time, pleasing appearance and practicability. Just 


about this time the decision to alter the cooling system 
was made, and this design was readily adaptable to the 
inclusion of the front radiator. 

The next model, No. 8 car, illustrated in Fig. 9, shows 
this development and, except for the undue cramping of 
the head-lamps, seemed quite satisfactory. This latter 
detail was rectified in the next model, No. 9 car in 
Fig. 8. At the same time the 8-in. head-lamps were 
replaced by 10-in. lamps and the rear wheels were 
enclosed. 


Relative Safety in Head-On Collision 


I shall now deal with an objection that is frequently 
made to the rear-engined car by non-technical members 
of the public, but one which I think you will agree is, 
in fact, an advantage. I refer to the protection of the 
passengers in the event of a head-on crash. 

The statement is frequently made that the engine, if 
in front of the car, is a great protection, and that by 
removing the engine to the rear this protective value 
is removed. The important consideration is, of course, 
the rate of retardation of the car as a whole after it 
has struck the obstacle. If the retardation is so severe 
that the passengers are shot forward off their seats and 
through the windshield, it is of relatively little impor- 
tance to the passengers if the front portion of the car 
crumples little or much. What is required is to arrange 
the strength of the forward part of the car so that it 
will crumple at a prearranged rate and act as a recoil 
cylinder, thus reducing the rate of retardation. Rigidity 
is required, however, between the pedals and the seats 
to prevent the driver’s legs being crushed. 

One cannot construct an engine to crumple at a given 
rate, and consequently the usual result of a severe 
head-on crash with an engine-in-front car is for the 
passengers to be thrown through the windshield and 
the driver to be pinioned by the steering-wheel. In the 
rear-engined car, this feature of control of the rate of 
crumpling can be developed and a higher degree of 
safety in the event of a head-on crash can be claimed 
than for the orthodox vehicle. 

Finally, we come to the disadvantages of the rear- 
engined car. These are, I think, confined to the diffi- 
culty of installing as good controls as in the front- 
engined type, and normal development will, no doubt, 
produce the required improvement. 

In this brief analysis of the rear-engined streamline 
car I submit that valid reasons have been advanced to 
show that it is superior to the orthodox car in its funda- 
mental characteristics in practically every particular. 
The cars I have built have not, of course, the same re- 
finement in detail as one of the well-known makes, but 
they have, I think, reached a degree of development that 
should enable an existing automobile organization to 
carry out the necessary detail modification and produce 
them in moderate quantity in a comparatively short 
time. 

Any established industry resists a radical change 
entailing both a new technique and considerable capital 
expenditure, but in this case, if a policy of passive re- 
sistance fails, the automobile industry is faced with a 
revolution in design. I suggest, however, that a great 
opportunity is presented to the industry to so increase 
comfort and performance, combined with a new appear- 
ance, in the automobile as to render the 28,000,000 cars 
now in existence both obsolete and unfashionable. A 
new era of production would then ensue and afford an 
opportunity to the hard-hit intermediate and small pro- 
ducers to exploit a market before the giant mass pro- 
ducers could carry out the prolonged process of radi- 
cally changing their models. 





Commercial Application of Diesel Engines 


in Heavy-Duty Motorcoaches and Trucks 


Ninth Annual Transportation Meeting Paper 


Ce RATIVE tests were made, both on the block 
and in the same motorcoach chassis, of a 525- 
cu.-in. gasoline and a 495-cu.-in. Diesel engine. The 
block tests are reported fully in charts, including 
curves for torque and power against piston displace- 
ment and engine weight. Corrected curves are given 
on the basis of equal piston displacement and for the 
Diesel engine throttled enough so that it would not 
smoke. Road tests included fuel consumption, accel- 
eration, hill climbing and top speed, which are also 
recorded in charts. 

Other sections of the paper deal with costs of manu- 
facture and maintenance and present and prospective 
conditions as to supply and cost of Diesel fuel. Stress 
is laid on the facts that automotive Diesel engines 
require a much higher grade of fuel than do the 


4 VHIS PAPER is presented with the object of clear- 
ing up a number of misconceptions which seem to 
exist as regards the possibilities of employing 

Diesel engines successfully and economically for heavy- 

duty motor-trucks and motorcoaches. Many operators 

seem to be of the opinion that all they need to reduce 
their costs is a Diesel engine. They are much en- 
couraged as a result of both European and American 

Diesel activities; and the fact that Diesels can be run, 

and run at fairly high speeds, seems to them to indicate 

that all of the problems are solved. But the situation 
has many other aspects, some of which will be touched 
upon herein. 

The intention is to cover the practical and commercial 
aspects of the Diesel rather than the scientific, and no 
attempt is made to analyze the Diesel engine from an 
engineering standpoint. However, an attempt is made 
to show in a practical way just what can be expected 
from a really good present-day Diesel engine as com- 
pared with an engine operated on gasoline, both engines 
being conventional from a design standpoint and of ap- 
proximately the same displacement. The purpose is to 
deal with the engine as it exists; not with future possi- 
bilities. 

Economics, and not engineering, is the determining 
consideration, in the opinion of the writer, and in view- 
ing this problem we must consider 


(1) The Engine——What can be expected from a 
really uptodate automotive Diesel engine? What 
will it cost? What will it weigh? What can be 
anticipated as regards power output, fuel econ- 
omy, smoothness and freedom from smoke, 
smell and noise? How will the maintenance 
costs compare with. those of a conventional 
gasoline unit? 

(2) The Fuel.—What kinds of fuel are necessary for 
automotive Diesels? Do specifications exist? 


1M.S.A.E.—vVice-president in charge of engineering, 


General 
Motors Truck Corp., Pontiac, Mich. 
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larger and slower Diesel units and that more gasoline 
than fuel oil can be obtained from a given amount of 
crude. 

Conclusions are that its characteristic lower torque 
per unit of displacement would make necessary a 
Diesel engine having a larger number of cylinders 
than a gasoline engine for the same job, introducing 
major problems in provision of space in a motorcoach 
or truck and in design and manufacture. Acceleration 
obtained from the two engines is thought to be in 
proportion to their fuel consumption. 

Discussers criticize the Diesel engine selected as 
not representing the best types available. They pre- 
sent examples of economical operation of Diesel- 
equipped vehicles and evidence that Diesel fuel should 
never be as costly as the more highly refined gasoline. 


Are such fuels readily available now and, if 
not, what about the future? What do auto- 
motive Diesel fuels cost as compared with gaso- 
line, and in the long run will they be less ex- 
pensive or more expensive than gasoline? 
How will the tax situation affect the use of 
fuels other than gasoline? 


To produce the required evidence on which the merits 
of the Diesel can be judged, the writer procured what 
he regards as, judged by present standards, a really 
good European high-speed Diesel engine. This particu- 
lar Diesel, from a design standpoint, is considered to be 
at least as good as, if not better than, anything else 
procurable in this or other countries. A production 
type of gasoline engine of approximately the same dis- 
placement and of generally similar construction was se- 
lected for comparison. 

Both engines were carefully gone over and all precau- 
tions taken to see that they were in the best possible 
condition. Then the two engines were placed succes- 
sively on a dynamometer and records taken to cover 
power output, fuel consumption and other characteris- 
tics. Upon the completion of this work, each of the 
engines successively was installed in a production 29- 
passenger city-service coach. The coach was then 
loaded and its performance checked on the General 
Motors Proving Ground. The check included maximum 
speed, hill climbing, acceleration and fuel economy. 

The comments in this paper concern the employment 
of solid-injection Diesels for heavy-duty trucks and 
coaches only. Diesels are, of course, applicable to light- 
duty trucks, and the arguments for and against their 
use are substantially similar to those concerning heavy- 
duty equipment. 

The conclusions as set forth in this paper represent 
the writer’s viewpoint only, and should not in any 
manner be associated with the present or future policies 
of the organization with which he is associated. It is 
also desired to make it clear that, as a result of future 
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developments, his present viewpoint may be subject to 
change. 


I—DESCRIPTION OF TEST ENGINES 


The engines involved are, respectively, a six-cylinder 
direct-injection Diesel made by the Associated Equip- 
ment Co., of London, England, and a six-cylinder gaso- 
line engine made by the General Motors Truck Co., of 
Pontiac, Mich. oth of these engines have been in 
regular production for some time, and full specifications 
and other technical data are available. These are sum- 
marized in Table 1, and front and side views of the two 
engines are given in Figs. 1 and 2. The design of the 
two engines is similar in many respects. 

Two 24-volt generators are used with the Diesel en- 
gine and a single 12-volt unit with the gasoline engine. 
The units for the Diesel are 75 lb. heavier than that for 
the gasoline engine. The Diesel engine is fitted with a 
vacuum-pump and the gasoline engine with an air- 
pump, and, since these accessories have no bearing upon 
design principles, it seems reasonable to deduct the 
weights of these units to make a fair comparison. On 
this basis, the dry weight of the Diesel engine is 1347 
lb. and that of the gasoline engine 1522%% lb., so that 
the Diesel is 175% lb. or 11.5 per cent lighter than the 
gasoline engine. 

In considering the weight comparison, it should be 
borne in mind that the G.M.T. 525 engine is one of a 
series of four units known as the 616 group, the dis- 
placements of which are 468, 525, 616 and 707 cu. in., 
respectively. The smallest of these produces about 115 
and the largest about 180 hp. These four engines are 
alike in general, except for the reciprocating and rotat- 
ing parts and cylinder sizes. 

This arrangement requires that the smaller engines 
be built oversize, but the plan possesses tangible com- 
mercial advantages. The service problems are obviously 
less; and, since the mountings are alike, a wide range 
of power-output values is possible with minimum chassis 
modifications. Nevertheless, the plan puts this engine 
to a disadvantage in a comparison of weight. Also, the 
gasoline engine is equipped with a counterbalanced 
crankshaft, oil cleaner and twin fuel-pumps, while the 
Diesel is not. 

Every opportunity has been taken to reduce weight 
in the Deisel engine. Aluminum is used wherever pos- 
sible, and both the journals and the pins of the crank- 
shaft are bored out. In short, no expense has been 
spared to keep the weight to the minimum. It was not 
found practicable to carry this procedure nearly so far 
in the gasoline engine, for commercial reasons, but it 
would be quite feasible to remove from the gasoline 
engine sufficient metal so that the weight of this engine 
would be less than that of the Diesel. Whether or not 
such procedure would be economical is outside the scope 
of this paper. 


Salient Points about Engines Tested 


Regarding the Diesel engine, the following points are 

interesting: 

(1) With the exception of the starter, the right-hand 
side of the engine is clear. This arrangement 
is necessary in Europe, where the practice of 
seating the driver alongside the engine is al- 
most universal, but it results in a considerable 
amount of congestion on the other side of the 
engine and a certain amount of inaccessibility. 

The camshaft and all of the auxiliaries, includ- 
ing the fan, are driven by a single triplex roller 
chain—a rather unusual practice for Diesels. 

A one-piece cast-aluminum fan is employed, 
which is consistent with European practice. 
Such fans have a very nice appearance and 
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TABLE 1—BRIEF SPECIFICATIONS OF THE ENGINES TESTED 


Number of Cylinders 

Bore, ir 

Stroke, ir 

Displacement, cu. in. 
Compression Ratio 
Compression Load on Piston, Il 
Cylinder Casting 

Heads, no. in one group 
Main-Bearing Bolts 


Valve-Operating 


Automatic Valve Take-up 
Exxhaust-Valve Material 
Material 
Crankcase Construction 
Crankshaft Bearings, no. 
Main-Bearing 
Crankpin Diameter, in 
Counterweights 
Piston-Pin Diameter, in 
Piston Material 
Pistons, type 
Connecting-Rods, 
Connecting-Rod 
Oiling System 
Oil Cooling 


Crankcase 


type 
Bearings 


Electrical System, voltage 
Generator Weight, Ib. 
Starter Weight, lb 


Diameter, ir 


Mechanism 


Vacuum-Pump Weight, Ib. 


Air-Pump Weight, Ib. 


Weight of Complete Engine, Ib 


495-cu.-in. 
A.E.C, Diesel 
6 
4.33 
5.6 
495 
15.5 to 1 
. 6650 


Monoblock 
Through type 
Overhead, 
rod 

No 
Silcrome 
Aluminum 
Heavily ribbed 


3 538 

2 15/16 
No 

1.6 
Aluminum 
Split skirt 
I-section 
Direct babbitt 
Pressure 
No 

24 

138 

is 

27% 
15121 


push- 


G.M.T. 
in. 
Gasoline 

6 


525-cu.- 


4.5 to 1 

1479 

Monoblock 

Not through 

Overhead, push- 
rod 

Yes 

Silcrome 

Aluminum 

Heavily ribbed 


"4 

214 
Tes 

875 


-v 
Aluminum 
Split skirt 
I-section 
Direct babbitt 
Pressure 

Yes 

12 

62% 

| 


ADDO 


24 
1609 


high efficiency is possible, but they are expen- 
sive to manufacture and to replace. 


The 
at the 


(3) 


valve cover. 


air is introduced through a cleaner located 
front end of the 


What 


might be described as an inlet manifold—more 
strictly speaking, a duct—is integral with the 


cover. 


nections to the cylinders. 


The duct is provided with through con- 
With this arrange- 


ment the engine has a clean and neat appear- 
ance, there being no outward semblance of a 


manifold or its attaching parts. 


Since there 


is no inlet manifold, a special vacuum-pump is 
necessary where vacuum-operated devices such 
as brake boosters and door mechanisms are 


required. 


The A. E. C. pump is of the vane 


type and, while it looks small and has an out- 


side 
complicated 
27% Ib. 


appearance 
and 


of simplicity, 


expensive. 


it is 


The 


heavy, 
weight is 


(4) The water-pump, which is located on the front 
end of the timing case, looks very small. 

(5) The exhaust manifold has a nice appearance; it 
is accessible and has two expansion joints. 

(6) The starter is geared and necessarily massive. 


Concerning the gasoline engine: 


(1) The accessories are fairly evenly divided on the 
two sides of the engine. 


silent-chain front-end 


drive is 


employed, and two triangular belts transmit 
the drive directly from the crankshaft to the 


The fan is of built- 


up construction, with very large pulleys. 


coils, 


(2) A conventional 
air-compressor and fan. 
(3) Dual distributor 
pumps are employed. 
(4) 


is employed. 


condensers 


and fuel- 


A single 600-watt 12-volt Delco-Remy generator 


(5) The water-pump is located low on the right-hand 
side of the engine, near the center, with the 
oil-cooler immediately underneath. 


(6) The exhaust 


manifold is large and accessible, 
and it has two expansion joints. 


(7) The starter is a 12-volt Delco-Remy unit, not 


geared. 


(8) The crankshaft is counterbalanced. 


(9) The valves are provided with slack-adjusters, so 
that wear is taken up automatically. The sys- 
tem is described by the makers as “zero lash.” 

(10) Oil-cooling is provided. 
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Fic. 1—THREE VIEWS OF ASSOCIATED EQUIPMENT Co.’s_ FIG. 2—THREE VIEWS OF THE G. M. C 
DIESEL ENGINE Two Carbureters, Two 
The Front View Shows the Cast-Aluminum Fan, Which Is Driven Water-Pump Ar 
by the Roller Chain That Drives the Camshaft and Accessories low the Water-Pump Is an Oil-Cooler 
Little but the Geared Starter Is Mounted on the Right Side of the ‘Spark-Plugs, Air 
Engine. The Inlet Duct Is Seen at the Top 

A Bosch Fuel-Pump 
the 


. 525 GASOLINE ENGINE 
Fuel-Pumps, a Single Generator and a 
> among the Accessories on the Right Side. Be- 


Compressor, Oil Strainer and Starting-Motor 
Are Prominent on the Left Side 

Tandem Are among The Steel-Bladed Fan Is 
Units Seen on the Left Side 


and Two Generators in ” Driven from the Camshaft 


by Twin 
V-Belts Which also Drive the 


» Air Compressor 


February, 1932 
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2—ENGINE PERFORMANCE 


DYNAMOMETER 


ON THE 


The Diesel engine could be idled at 300 r.p.m. when 
connected with the dynamometer. At this speed the 
firing was even and the exhaust clear. During the tests 
the engine was operated at from 300 to 2500 r.p.m. 
Considerable smoke appeared during acceleration and at 
full load, a slight amount at three-quarters load, and the 
exhaust was clear at one-half and one-quarter load and 
during idling. Exhaust-gas analyses showed complete 
freedom from carbon monoxide at all speeds and loads. 
The engine had the characteristic Diesel knock at full 
load. A rough period obtained at 2010 rp.m., but other- 
wise the operation was smooth at speeds above 750 
r.p.m. Below 750 r.p.m., the operation was distinctly 
rough. 

The tests were run on White Star Diesel fuel of 32.7 
Baumé and 0.8607 specific gravity, weighing 7.169 lb. 
per gal. This fuel was selected because it proved to be 
the best of several in preliminary tests. 

The gasoline engine ran smoothly throughout 
entire speed range, and it could be idled at about 
r.p.m. 

Both engines were tested on the dynamometer with 
generators, air-cleaners and air and vacuum-pumps con- 
nected but without fans. 

Horsepower and torque curves for both the gasoline 
and the Diesel engine are plotted in Fig. 3 for conve 
nient comparison. Curves for the 525-cu.-in. gasoline 
engine are shown in full lines and those for the 495- 
cu.-in. Diesel engine at full power in dash lines. Horse 
power and torque curves for a 495-cu.-in. gasoline en- 
gine have been added in dot-and-dash lines to make 
possible a comparison on the basis of the same piston 
displacement. These lines are 6-per cent below the test 
curves of the 525-cu.-in. engine, corresponding with the 
ratio of the piston displacements. The Diesel engine 
smoked so badly with the throttle wide open that its 
operation on city streets would probably be prohibited. 
In this Country it is recognized that the maximum 
power produced by a Diesel is not available for com- 
mercial This state is commonly referred to as a 
condition of overload. Tests were run, therefore, at the 
maximum throttle opening at which the exhaust was 
clear or, at least, the smoking was negligible. The 
horsepower and torque observed during these runs are 
charted in Fig. 3 in dotted lines. 
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TABLE 2—HORSEPOWER AND TORQUE OF THE 
VARIOUS CONDITIONS 


ENGINES UNDER 


Horsepower 
R.P.M 600 


Torque, Lb-Ft 


2400 600 2400 
Ga ine Engine 
25 Cu. In 41.0 137.8 360.0 302.0 
$95 Cu. In. 38.6 129.9 339.2 284.8 
Diesel Engine, 495 Cu. It 
At Maximum Power 27.0 102.2 236.4 224.0 
With Clear Exhaust 20.0 87.6 174.4 191.2 
Percentage Comparisons of Output 


Figures for a number of the points plotted in Fig. 3 
are given in Table 2. From these it will be seen that 
the Diesel engine developed maximum horsepowers 34.2 
and 25.8 per cent less than the gasoline engine at 600 
and 2400 r.p.m., respectively; the average difference 
was 29.2 per cent. The torque characteristics of the 
two engines are substantially similar. Making the com- 
parison on the basis of equal piston displacements of 
195 cu. in., the differences at the same speeds would be 
50.0 and 21.3 per cent; and the average difference 
would be 24 per cent, instead of 29.2 per cent. In these 
and other comparisons in the paper, the output of the 
gasoline engine is taken as the basis. The percentages 
would be higher if based on the Diesel engine. 

The loss in horsepower of the Diesel engine to secure 
a clear exhaust was 25.9 per cent at 600 and 14.3 per 
cent at 2400 r.p.m., the average through this range 
being 20.54 per cent. 

These losses are high, but the point at which an ex- 
haust can be considered sufficiently clear, from an op- 
erating standpoint, is open to considerable argument. 
It is apparent, however, that the amount of smoke 
emitted from the engine during the dynamometer tests 
when producing full power and when being rapidly ac- 
celerated would be considered in this Country most ob- 
jectionable. From the writer’s viewpoint, however, the 
sensible thing is to judge this condition by road and not 
dynamometer tests. Consequently, no attempt will be 
made at this pojnt to pass final judgment; but the suc- 
ceeding graphs will show the engine characteristics with 
maximum power and also with the power reduced to a 
point where smoking is negligible, for obviously a satis- 
factory condition will be found somewhere between 
these ranges. 


Horsepower and torque per pound of engine weight 











Fic. 4—TORQUE AND HORSEPOWER PER POUND OF 
WEIGHT 


ENGINE 
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Fic. 5—TORQUE AND HORSEPOWER PER CUBIC INCH -OF 


PISTON DISPLACEMENT 


are shown in Fig. 4. The difference in horsepower in 
favor of the gasoline engine amounts to 25.6 per cent 
at 600 and 16.3 per cent at 2400 r.p.m., the average dif- 
ference in this range being 19.9 per cent. When the 
comparison is made on the basis of maintaining a clear 
exhaust in the Diesel engine, the percentages of advan- 
tage are increased to 45 at 600 and 28.2 at 2400 r.p.m. 
and 36.28 average. 

Horsepower and torque per cubic inch of displace- 
ment are plotted in Fig. 5. The difference in horse- 
power in favor of the gasoline engine amounts to 30 per 
cent at 600 r.p.m. and 21.1 per cent at 2400, the average 
for this range being 24.63 per cent. With the power 
of the Diesel reduced for clear exhaust, the percentage 
difference becomes 58 at 600 r.p.m., 32.4 at 2400 and 
39.98 average. These figures indicate that a Diesel 
engine must be materially larger than a gasoline engine 
to produce the same power. 


Fuel-Consumption Comparisons 


Fuel consumption for the two engines is charted for 
various conditions in Fig. 6. The consumption neces- 
sarily is recorded in pounds, because of the difference 
in specific gravity between the two fuels. As both fuels 
are purchased by the gallon, the buyer will receive 17.35 
per cent more Diesel fuel by weight, because the gaso- 
line used weighs 6.119 lb. and the fuel oil 7.181 Ib. per 
gal. This should be remembered in considering these 
results. But final judgment must be based on road 
tests, and the fuel consumption in the road tests was 
recorded on the basis of miles per gallon. 

The advantage is seen to be with the Diesel engine 
throughout except at full load at speeds about 1800 
r.p.m. The part-load tests were made with the throttles 
opened to give respectively one-third and two-thirds of 
the full-throttle torque at each speed. The advantage of 
the Diesel engine is seen not to be great, when the 
throttle is opened wide, at any speed except around 800 
r.p.m. 

Brake mean effective pressures for the two engines 
are of course proportional to the torque at various 


speeds. Significant figures, in pounds per square inch, 
are as follows: 


Maximum Minimum Average 
Gasoline Engine 109.3 86.8 102.8 
Diesel, Wide Open 81.9 68.4 77.2 
Diesel, Clear Exhaust 64.0 53.1 61.0 
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Fic. 6—FUEL CONSUMPTION AT FULL AND PART LOADS 


The value designated as minimum was at 2400 r.p.m. 
for both engines at full throttle and at 600 r.p.m. for the 
Diesel engine throttled for a clear exhaust. The figure 
for the Diesel with clear exhaust is approximately the 
same at 2400 r.p.m. These minimum figures summarize 
the whole situation; for, while other comparisons are 
of interest, the actual possibilities are reflected in the 
mean effective pressure. Assuming that the tests have 
not been made under conditions that have reduced smok- 
ing beyond a reasonable point, it is clear that the Diesel 
must be approximately 68 per cent larger than a gaso- 
line unit to produce the same power output. 

The lower mean effective pressure of the Diesel is in 
a small measure due to its higher friction horsepower ; 
but the controlling issue is that, while there is no limit 
to the amount of fuel which can be injected into a cyl- 
inder, there is a limit to the amount of air which can 
normally be introduced. 

Friction-horsepower curves for the two engines tested 
are given in Fig. 7. The higher mechanical losses in 
the Diesel engine are due to larger crankshaft bearings, 
a greater number of piston rings and the compression of 
151%4:1, instead of the 414:1 of the gasoline engine. 

The relative advantages of each engine, as determined 
from the laboratory tests, are summarized in Table 3. 
This table and Figs. 3 to 5 make it readily possible to 
estimate roughly the relative size of a gasoline or Diesel 
engine for any service. 


3—ROAD TESTS IN MOTORCOACH 


For road tests, a General Motors Truck Co. regular 
Model-V 29-passenger city-service motorcoach was used, 
this particular vehicle being equipped optionally with 
the 525-cu. in. engine. Prior to the commencement of 
the tests, the required modifications were made to per- 
mit the Diesel engine to be installed. The tests with 
the gasoline engine were run first. Immediately there- 
after the Diesel engine was installed and the tests re- 
peated. The following points in connection with the 
test vehicle are of special interest: 


Weight, empty, including all service equipment 
Load, approximately representing 29 passengers, 


15,670 lb. 


a driver and test equipment 4,645 lb. 
Total Weight 20,315 lb. 
Rear-Axle Ratio 5 4/7:1 
Tire Size 9 x 22 in. 
Rolling Diameter of Tires 39.6 in. 


February, 1932 
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With the gasoline engine, a standard G.M.T. motor- 


coach transmission was employed which differed slight- 
ly, as regards ratios, from the transmission 
with the Diesel engine. As all acceleration 
taken in high gear, the differences in the 
ratios can be ignored. 


furnished 
were 
transmission 


tests 


General Road Performance 


The operation of the Diesel engine was very rough 
when idling and when running at moderate speeds, but 
this condition became materially better as the engine 
speed increased. Above 1000 r.p.m., the performance 
of the Diesel could be compared as to roughness to a 
poorly designed gasoline engine having excessive valve 
lash. The worst condition was during idling. How- 
ever, the torque reaction during idling was not as notice- 
able as might have been expected. 

The smoke condition was very bad when operating 
with wide-open throttle at any speed. A considerable 
amount of smoke was emitted also as a result of sudden 
acceleration, but this condition could be materially im- 
proved with the exercise of care on the part of the 
driver. On long hills, with wide-open throttle, the smok- 
ing rapidly became worse and might be described as 
intolerable, but with moderate vehicle speeds and with 
careful throttle operation the smoke condition was better 
than might be expected from the dynamometer tests. 
The dynamometer tests show a sacrifice of 14.3 to 25.9 
per cent of the power output to obtain a clear exhaust. 
The road tests bore this out, but part of the 
dissipated by the movement of the vehicle. 

Considering that it is difficult, if not 


smoke is 


impossible, to 


« ver 
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state definitely to what extent a condition of smoke 
would be permissible, and also taking into account the 
very poor accelerative ability of the Diesel-equipped 
vehicle, all road tests were run on a full-throttle basis, 
ignoring entirely the question of smoke. 


Runs under Service Conditions 


The first three pairs of the road tests were planned 
to simulate (a) city-service operation, (b) parlor-car 
operation at 40 m.p.h. and (c) parlor-car operation at 
50 m.p.h. Each of these runs comprised 10 laps of a 
5.1-mile circuit, including what is known as the speed 
loop and a hill route having a maximum grade of 7 
per cent. All starts were made in first gear, and the 
vehicle was restarted immediately after each stop. 

The maximum vehicle speed in the city-service runs 
was 30 m.p.h., which is equivalent to 1416 r.p.m. in 
high gear. This maximum speed was selected because 
its poor arccelerative ability made a higher speed im- 
possible with the Diesel engine under the conditions. 
Five stops per mile were made, or 24 stops per lap. The 
fuel used for the run with the Diesel ehgine was 12.8 
gal., amounting to 4.206 miles per gal. The gasoline 
engine used 16 gal. of fuel, which is at the rate of 3.187 
miles per gal. The advantage in favor of the Diesel 
engine under these conditions was 31.9 per cent. 

To simulate parlor-car operation, two service stops 
were made per lap of 5.1 miles. The maximum speed 
for the second pair of runs was 40 m.p.h., equivalent 
to an engine speed of 1888 r.p.m. in high gear. The 
consumption of Diesel fuel was 7.875 gal., or 6.476 miles 
per gal. The gasoline used was 10.5 gal., amounting to 
1857 miles per gal. The percentage in favor of the 
Diesel engine was 33.3. 

The third pair of runs was made under the same 
conditions as the second except that the maximum speed 


was 50 m.p.h., equivalent to an engine speed of 2360 
r.p.m. in high gear. The amount of Diesel fuel used 


was 9.75 gal., equivalent to 5.230 miles per gal., and 
the amount of gasoline was 11.125 gal., equivalent to 
1.584 miles per gal. The percentage in favor of the 
Diesel engine was 14.9. 


Fuel Consumption at Constant Speed 


A series of tests was run at constant speeds ranging 
from 10 to 55 m.p.h. at speed intervals of 5m.p.h. The 
results are shown in Table 4 and Fig. 8. Up to a speed 
of 40 m.p.h., the Diesel engine uses little more than 
one-half of the fuel required by the gasoline engine, 
ignoring the accelerative ability and the time required 
to attain the various speeds. The efficiency of the 
Diesel engine drops rapidly at speeds above 40 m.p.h., 
the two engines being virtually equal in fuel consump- 
tion at 55 m.p.h. 
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TABLE 4—-FUEL CONSUMPTION AT CONSTANT SPEEDS 


——— Fuel Consumption— 


Rie 7? Sagi 

Vehicle, Engine Miles per Gallon Gallons per Mile Differ- 

Speed, Speed, Gasoline Diesel Gasoline Diesel ence, 

M.P.H. R.P.M. Engine Engine Engine Engine Per Cent 
10 72 7.8 14.1 0.1282 0.0709 44.6 
15 708 7.4 13.85 0.1351 0.0722 46.5 
20 944 7.19 13.55 0.1391 0.0738 46.9 
25 1180 7.05 13.05 0.1418 0.0766 45.9 
30 1416 6.90 12.58 0.1449 0.0795 45.1 
35 1652 6.60 11.75 0.1515 0.0851 43.8 
40 1888 6.20 10.85 0.1613 0.0922 42.8 
45 2124 5.8 9.3 0.1724 0.1075 37.6 
50 2360 5.42 7.47 0.1845 0.1339 27.4 
55 2596 4.99 ».19 0.2004 0.1927 3.8 


Acceleration Runs 


High-gear acceleration tests were run at speeds rang- 
ing from 10 to 50 m.p.h., each run beginning at 10 
m.p.h. and concluding at speeds of 15 m.p.h. and other 
speeds at intervals of 5 m.p.h. up to 50. Results of these 
tests are shown in Fig. 9, in the time required to reach 
the various speeds from a speed of 10 m.p.h. The ad- 
vantage of the gasoline engine in accelerating from 10 
m.p.h. to the various speeds is also plotted on a per- 
centage basis in Fig. 9. It will be seen that this advan- 
tage ranges between 40 and 50 per cent and increases 
materially at the higher speeds; it requires 58.11 sec. 
to accelerate the gasoline-driven vehicle from 10 to 50 
m.p.h., while 117.61 sec. is required in the case of the 
Diesel-equipped vehicle. The distance required for this 
acceleration is 1688 ft. for the gasoline vehicle and 
3458 ft. for the Diesel vehicle. 

Judgment cannot be passed on the Diesel vehicle on 
the basis of any one advantage or disadvantage. The 
poor accelerative ability is, of course, a decided disad- 
vantage and should be considered carefully in connec- 
tion with the fuel economy. In this connection, a study 
of Figs. 8 and 9 is illuminating. The basis of the per- 
centages should be considered in comparing them. For 
example, at 10 m.p.h. the gasoline engine operates on a 
basis of 0.1282 and the Diesel engine on 0.0709 gal. per 
mile, showing the advantage of the Diesel to be 44.6 
per cent. In the acceleration chart, Fig. 9, the accele- 
ration of the gasoline engine from 10 to 15 m.p.h. is 
0.830 m.p.h. per sec. and for the Diesel, 0.448 m.p.h. 
per sec., showing the advantage of the gasoline engine 
to be 46 per cent. It is apparent that the improved 
acceleration of the gasoline engine is almost directly 
proportional to the increase in the amount of fuel used. 

The importance of accelerative ability in both city 
service and parlor-car operation cannot be denied. Lack 
of it means an inferior vehicle performance, both on the 
hills and on level roadways, resulting in slower sched- 
ules and in frequent shifting of gears, with the result- 
ing noise and increases in costs of repairs and renewals. 
Poor acceleration may also result in dissatisfied riders. 
Obviously, it would be false economy to decrease the 
fuel bills at the expense of revenue; a condition which 
might result from the employment of an undersized 
Diesel engine. 


Hill-Climbing and Maximum-Speed Tests 


Tests for hill-climbing ability were run with starting 
speeds of 10, 15, 20 and 30 m.p.h. on a hill having a 
gradient of 7 per cent. The length of the hill is 2900 ft., 
and the road surface is concrete. The results, recorded 
in the number of feet that the vehicle would run in high 
gear before stalling, were as follows: 


Speed at Start Distance to Dif- 
Vehicle, Engine, Stall, Ft. ference, 
M.P.H. R.f mt. Gasoline Diesel Per Cent 

10 472 120 80 33.3 

15 708 250 175 30.0 

20 944 403 290 28.0 

30 1,416 975 650 33.3 


The average superiority of the gasoline vehicle was 
31.1 per cent. 

The maximum speed attained in tests run on the 
speed loop was 64 m.p.h. with the gasoline engine and 
56 with the Diesel, an advantage of 12.5 per cent in 
favor of the gasoline engine. 

Percentage advantages as found in the road tests of 
the motorcoach when fitted with the 525-cu.-in. gaso- 
line engine and the 495-cu.-in. Diesel engine are sum- 
marized in Table 5. 


4—MANUFACTURING AND MAINTENANCE 
COSTS 


(1) In the light of present experience, the power out- 
put per cubic inch obtainable from a Diesel 
engine is very much less than that of the gaso- 
line engine. Consequently, for the same per- 
formance it becomes necessary to increase the 
displacement, which in turn results in an in- 
crease in both size and weight. 

(2) The maximum pressures of the Diesel engine are 
very much higher than those in gasoline 
engines, which necessitates increasing the 
strength of all highly stressed parts, such as 
the crankshaft, crankcase and connecting-rods. 
This means that, neglecting power characteris- 
tics and considering two engines of a given dis- 
placement, the Diesel must be the heavier of 
the two. It might be possible to maintain the 
same size of some of the working parts, but 
this could be accomplished only through the use 
of very much more expensive materials than 
are normally used in conventional gasoline en- 
gines. 

When considering conventional solid-injection 
Diesel engines, it is evident that the injec- 
tional apparatus, together with parts such as 
the spray nozzles and heater plugs, would ex- 
ceed in cost the conventional carburetion and 
ignition equipment. 

(4) Patent royalties must be taken into account; for 
example, the Bosch Acro license represents ap- 
proximately 3% per cent of the list price of 

the engine. 


Repair and renewal costs of Diesel engines are likely 
to be considerably higher than for conventional gasoline 
engines. Unfortunately, sufficient data are not available 
to produce tangible evidence, but the following points 
are of interest: 


(1) Since, as compared with gasoline engines, prac- 
tically all Diesel components are larger and 
heavier, they must necessarily cost more on a 
replacement basis. There is no reason to as- 
sume that their life will exceed that of similar 
parts in an equally well-designed gasoline en- 
gine, particularly when one considers the ex- 
tremely high working pressures and the diffi- 
culties resulting from dilution. 

(2) Because of the very much higher compression 


TABLE 5 





SUMMARY OF RELATIVE ADVANTAGES FOUN] 
TESTS OF VEHICLES 
Percentage in Favor of 


IN ROAD 


Gasoline Diesel 
Fuel Consumption 

At 30 m.p.h., City Service 
Based on Miles per Gallon 31.9 
Based on Consumption per Mile 20.0 

At 40 m.p.h., Parlor Car 
Based on Miles per Gallon rire 33.3 
Based on Consumption per Mile Gee 25.0 


At 50 m.p.h., Parlor Car 
Based on Miles per Gallon “ae 14.9 
Based on Consumption per Mile 1% 
Constant Speed, 10 m.p.h. 


Based on Miles per Gallon a 80.8 

Based on Consumption per Mile ates 44.8 
Constant Speed, 55 m.p.h. 

Based on Miles per Gallon ian 4.0 

Based on Consumption per Mile ae 3.0 


Acceleration in High Gear 
Hill-Climbing Ability on 7-Per-Cent 
Maximum Speed 


Grade 
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ratios, blow-by may frequently result. This 
would bring about rapid wear of pistons, rings 
and cylinder walls. Starting becomes more dif- 
ficult as a direct result, it being necessary to 
attain a higher cranking speed in order to 
reach ignition temperature. Consequently, 
more careful and thorough maintenance with 
respect to the condition of cylinders, pistons 
and rings is necessary with the Diesel than 
with the gasoline engine. 

(3) The which must be withstood by parts 
such as the main bearings, connecting-rod bear 
ings and piston-pins are of necessity greater 
than the stresses in gasoline engines having the 
same power output. This of course is due to 
the very much higher compression ratio of the 
Diesel. It is possible to provide ball or roller 
bearings for the crankshafts and connecting- 
rods, and this has been done successfully, but 
it is very expensive and would not, it is thought, 
be regarded in this Country as commercial. 

As a result of future developments, much un- 
doubtedly | be accomplished in the improve- 


stresses 


will 
ment of bearing construction generally; but in 
the light of present experience it is believed 
that, if Diesel and gasoline-engine bearings 
were designed on a uniform basis, the 
former would be so excessively large as to in- 
crease abnormally the weight, size and cost of 
the engine. Also, as a direct consequence, the 
speed range would be lowered. For this reason, 
the factor of safety with the average automo- 
tive-Diesel-engine bearing is less than that of 
the average gasoline engine. As a result, 
shorter life may be expected. 

(4) Not much information is available concerning 
the life of fuel-pumps; but, since this unit 
must be made up with the utmost precision on 
account of the very minute quantities of fuel 
to be handled, it is easy to visualize the effect 
of wear on maintenance. Most of this nat 
urally results from the use of improperly 
cleaned fuel. Another item which is very liable 
to influence the cost is the fact that most op- 
erators will not be in a position to take care 
of the necessary repair work. 

(5) As the result of higher compression pressures 
used in the Diesel engine, the starting system 
must be much more rugged. This is evidenced 
by the fact that the starting system on the 
engine under discussion is of the back-geared 
type, operating at 24 volts. It is safe to as- 
sume that the cost of maintaining this system 
would be considerably in excess of that of the 
6 or 12-volt units now used on gasoline engines. 


stress 


5—THE FUEL SITUATION 

A misunderstanding appears to exist as regards the 
class and character of fuel which can be employed for 
automotive Diesels. Many people picture these engines 
as operating on crude oil, undoubtedly because Diesels 
are sometimes called crude-oil engines. To make the 
crudes suitable for automotive Diesels, refining proc- 
esses are required, such as distillation, cracking and 
removal, by suitable chemical treatment, of objectionable 
impurities such as sulphur. However, Diesels of cer- 
tain types can be run on crude oil, specifically, the very 
heavy slow-speed engines which do not have small-bore 
injection nozzles. In the light of present knowledge, 
the crudes cannot be used for automotive Diesels be- 
cause proper distribution and vaporization are impos- 
sible. There would also be excessive knocking, and the 
odors would be very bad indeed. 

The following points appear to be of particular in- 


*See S.A.E. JouRNAL, December, 1929, p. 604. 

*See Bureau of Mines Technical Paper 323 B, Oct. 21, 1927, pp. 
8 and 4, 

‘See Bureau of Standards publication CS12-29, Nov. 7, 1929 
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terest in connection with the fuel situation as applied 
to automotive Diesels. Certain of these points were 
covered in my paper on The Employment of the Less 
Volatile Fuels for Motorcoach Engines’, which was pre- 
sented at the World Engineering Congress in Japan in 
1929. 


Specifications and Uniformity Are Lacking 


Diesel fuels have not yet been used sufficiently to war- 
rant the provision of standards, but a joint committee 
was recently formed, comprising representatives from 
the S.A.E., A.S.M.E. and A.S.T.M. Its function is to 
determine by experimentation the qualities that are 
necessary to specify and the permissible ranges for 
automotive and high-speed-Diesel fuel. Very little prog- 
ress has been made to date. 

In connection with the possible outcome of these ac- 
tivities, it should be pointed out that the standardization 
of Diesel fuel must necessarily add to the cost of what 
now is merely a by-product. Further refining opera- 
tions will be necessary to make the by-product meet 
the specifications, and obviously any by-product result- 
ing from the re-refining would have to be disposed of 
through some other channel. 

In the light of present knowledge and taking into 
account present engine designs, a product a little higher 
in viscosity than kerosene is considered best suited for 
Diesels. This corresponds to a good type of household- 
furnace oil. The most suitable viscosity probably is be- 
tween 30 and 55 Saybolt at 100 deg. fahr. Now about 
the only choice of automotive Diesel fuel rests between 
household-furnace oil and kerosene. The viscosity of 
kerosene is approximately 34 Saybolt at 100 deg. fahr. 

Kerosene is a very highly refined product and is more 
expensive to produce than either gasoline or furnace oil. 
The latest specifications for kerosene will be found in 
the United States Government Master Specification for 
Lubricants and Liquid Fuels*. Specifications for fur- 
nace oil will be found in the Bureau of Standards 
pamphlet on Domestic and Industrial Fuel Oils‘. Of 
the six varieties of furnace oil specified, only (1), (2) 
and (3) are believed, on the basis of distillation and 
viscosity requirements, to be suitable for automotive 
Diesels. 

Gasoline and automotive-Diesel fuels differ chiefly in 
the distillation range and antiknock properties. The 
approximate respective distillation ranges are: for gaso- 
line, 10 per cent distilled at 140 deg. fahr. and 90 per 
cent at 370; for Diesel fuel, 10 per cent distilled at 450 
to 600 deg. and 90 per cent at 600 deg. to the tem- 
perature at which the fuel cracks on distillation. 

Regarding antiknock properties, there are three 
grades for gasoline, having octane numbers about as 
follows: low grade, 50; commercial grade, 60; antiknock 
grade, above 70. The antiknock value of Diesel fuel is 
of no importance. 

The ignition temperature of gasoline should be high 
enough to avoid preignition, while the ignition tem- 
perature of Diesel fuels should be low enough to permit 
ignition by compression. At present the ignition tem- 
perature for gasoline engines and possibly also for 
Diesels, as measured outside of the engine, cannot be 
correlated with the ignition temperature determined 
under operating conditions. The products of combus- 
tion of both of these fuels should be as unobjectionable 
as possible. 


Difference in Fuel Cost Is Slight 


Refinery costs are not calculated on the expenditures 
incurred in connection with the production of a par- 
ticular refined product. The refiner simply tries to get 
enough for each refined product so that his total receipts 
will not be less than his costs. 









The commercial problems involved are, first, to regu- 
late the total quantity of crude oil required, and then 
to reach an agreement so that this can be divided be- 
tween the components in accordance with commercial 
demands. The complete failure to do either of these 
things is reflected in the unstable condition of the oil 
industry today. A typical example of the possible wide 
variation in the proportion of the components is the 
possibility of obtaining 100 per cent of gasoline from a 
given amount of crude oil by the addition of hydrogen, 
but this is not commercially practicable because of the 
high cost. 

There is no reason to suppose that the actual cost of 
producing a gallon of gasoline is either less or more 
than for a gallon of Diesel fuel, because identical proc- 
esses and equipment are used in making both of these 
products. Gasoline can now be bought at a lower price 
than Diesel fuels in some instances, but this is only be- 
cause of the present unstable condition of the industry. 

Either kerosene or a good type of household-furnace 
oil is required for the automotive Diesel. Kerosene is 
more expensive than either gasoline or furnace oil, be- 
cause of the necessity for a higher degree of refinement. 
The cost of the furnace oils now is about the same as 
that of gasoline without the tax, but these oils are gen- 
erally delivered in tank wagons in fairly large quan- 
tities. If they were sold at the pumps, the smaller 
quantities and increased handling charges would have 
to be taken into account. Some operators who have 
used Diesel oils have ignored the tax issue when estab- 
lishing their cost data, which of course distorts the 
picture. 


Taxation 


Taxation now presents a situation with a complete 
lack of standardization among the various States, both 
in the amount of tax and in the class and character of 
the fuel on which it is applied. Any fuel is taxed in 
29 States, any fuel except kerosene in 10, and gasoline 
alone in 6. The law in a number of instances is liable 
to misinterpretation, and no attempt is made to define 
gasoline in some cases. The amount of the tax ranges 
from 2 to 6 cents per gallon, the average being 3.7 cents. 

As a result of the involved condition, some operators 
believe that the employment of fuel other than gasoline 
will render them immune from taxation. While this is 
true in a limited number of States, it seems reasonable 
to suppose that any general use of fuels other than 
gasoline will promptly result in modifications of the 
laws, since obviously the intention is to tax all vehicles 
operating on the highways. 

Even if a very large proportion of all American trucks 
and motorcoaches used Diesel fuels, the increase in the 
consumption of this fuel would not be such as to greatly 
disturb prices at the source, but handling charges are 
inevitable as soon as it becomes necessary to provide 
for their reasonable distribution. In short, if Diesel 
fuel were available at the roadside pump, the same 
handling charges as for gasoline would obtain. To es- 
cape this condition, operators might take delivery of 
Diesel fuels in large quantities, providing the required 
tank storage, but there would be no particular price 
advantage as compared with gasoline purchased on the 
same basis. 


Products Obtained from Crude Oil 


A very important point is that more gasoline than 
Diesel fuel can be produced per unit of crude, at least 
when refining equipment is operated under what are 


5 See the Annual Petroleum 
No. P-83, Sept. 25, 1931. 
*See S.A.E, JOURNAL for January. 


Statement of the Bureau of Mines, 


1931, p. 93. 
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now considered to be commercial conditions. Refinery 
statistics for the calendar year 1930, issued by the 
United States Bureau of Mines’, are of interest. These 
show that 46.6 per cent of the 927,447,000 bbl. of crude 
oil refined become gasoline. Percentages going to other 
products included: kerosene, 5.3; gas oils, including 
furnace oil, 8.8; residual fuel oil, 31.4; and lubricants, 
3.7; and 4.2 per cent was left for wax, road oil and 
other by-products and losses. Of the gasoline, 52 per 
cent was straight run, 38 per cent was produced by) 
cracking, and 10 per cent was obtained from natural gas. 

The figure of 8.8 per cent, given for the gas oil pro- 
duced, is that which is sold by refineries as such and 
does not include that which was converted by them into 
gasoline by cracking. I have no way of knowing how 
much more gas oil could be produced and made available 
for sale, but more could be made available both by ceas- 
ing the cracking of it into gasoline and by subjecting 
the heavy oils now sold as residuals to heat-treatment 
or cracking. Further production of gas oil would re- 
quire either the taking of that which is now made into 
gasoline or the heat-treatment of heavier oils. As the 
latter is the method by which cracked gasoline is made, 
that treatment should be comparable in cost to cracking 
as it is now done in making gasoline. 

In support of the above, there is quoted below an ex- 
tract from a paper presented to the Milwaukee Section 
of the Society by R. E. Wilson, assistant to the vice- 
president in charge of manufacturing.and head of the 
development and patent department of the Standard 
Oil Co. (Indiana), in which he said’: 


As to the importance of the relative demand of gaso- 
line and gas oil, it must be remembered that, while 
gas oil can be converted very largely into gasoline, 
the reverse is not true; and, if the demand for gas 
oil should outstrip that for gasoline, the price of 
gas oil might go well above that of gasoline, as was 
the actual situation in the industry for many years. 


These considerations develop the fact that Diesel fuels 
will, in all probability, be made available, possibly at 
gasoline prices, if they are found to be advantageous. 
All this indicates that the fuel is not the deciding factor 
in choosing between the Diesel and the gasoline engine. 


Distillates in Gasoline Engines 


A considerable amount of effort has been and still is 
being expended in an attempt to employ the distillates 
with conventional four-cycle gasoline engines, gener- 
ally with some form of hot carburetion. To the best 
of my knowledge and belief, no real success has been 
attained; and the possibilities for the future are nil, if 
the foregoing data are to be taken at their face value. 

Even if distillates could be used in this way, the net 
results would be all of the disadvantages of the Diesel 
without any of its advantages. Success rests only in 
the hope of a more efficient fuel usage. The Diesel ac- 
complishes this at one-third and two-thirds throttle 
simply because it is a constant-compression engine. As 
the throttle of the conventional gasoline engine is closed, 
its volumetric efficiency decreases. Obviously, this con- 
dition must obtain regardless of the type of fuel used. 
The only possibility of effecting economy with distillates 
in a conventional gasoline engine lies in escaping taxa- 
tion, and nothing permanent can be hoped regarding 
this. 


6—OBSERVATIONS AND CONCLUSIONS 
The writer considers that the design of the Diesel 
engine referred to in this paper is excellent. Its per- 
formance can be considered good; better, in fact, than 
that of any other Diesel which the writer has had an 
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opportunity to test. Nothing can be said against the 
engine except that it has the usual Diesel faults of 
noisy and rough operation, particularly at low speeds, 
and relatively high fuel consumption and smoking at 
high speeds. The Bosch Acro system has proved reli- 
able and efficient. 

The conclusions given herein are based upon tests 
of a single engine, and they apply to this engine only. 
However, the writer considers the relative performance 
of this engine to be such that the conclusions may be 
said to apply with fair accuracy to the automotive Diesel 
engine in general, so far as actual engines that are in 
production are concerned. Automotive Diesels may be 
produced shortly giving vastly superior performance; 
but the purpose of this paper is to deal with the situ- 
ation as it is today and not to forecast future possibili 
ties 

Kuropean development of Diesel engines is affected 
by prices of gasoline that are vastly higher than in 
America. Gasoline is subject to a tax of about 16 cents 
per gal. in England, where virtually all manufacturers 
of heavy-duty motorcoaches or trucks are manufactur 
ing, merchandising or designing Diesel engines. It is 
hard to understand why fuel taxes will not ultimately 
apply to Diesel fuels, in which case the attractiveness 
of the Diesel engine will be reduced considerably. One 
fact which should be borne in mind in comparing Ameri- 
can and British costs is that the Imperial gallon is 20 
per cent larger than the American gallon. 


Smoking Is a Weakness of Diesels 


Smoking 


occurs, even with a well designed Diesel, 
whenever the engine is operated at such a load that 
approximately 80 per cent of the air is burned. There 


is practically no limit to the amount of fuel which can 
be injected into a cylinder, but there is a limit to the 
amount of air that can be introduced normally. Good 
economy and.clean combustion are obtained as long as 
there is sufficient excess of air in the combustion 
chamber. 

All of the available evidence points to the fact that 
the real weakness of the Diesel is its tendency to smoke 
when operated under what is commonly described as an 
overload condition. Soot actually may be deposited on 
passengers and nearby buildings and vehicles. Smoking 
also indicates inefficiency, which means that good fuel 
economy is impossible. The dynamometer figures clearly 
show that, when the Diesel is operating at full power, 
the amount of fuel used is approximately the same as 
with the conventional gasoline engine. The ideal Diesel 
should provide for the same economy under full-load 


conditions as is now available for one-third and two- 
thirds load. 
In the case of a poorly designed Diesel, smoking 


usually results from improper penetration or imperfect 
atomization. Improper penetration means that the spray 
from the jet is injected at a region not normally in- 
tended to receive it and results in incomplete combus- 
tion. Perfect atomization implies a reduction of the 
liquid fuel into very fine particles, this giving results 
almost equal to gasification. 

Great strides have been made and are being made 
in the development of the Diesel engine. However, the 
writer believes that the defects of smoking and high- 
speed inefficiency and noise must be removed in whole 
or in part before the Diesel can take the place of the 
conventional gasoline engine. 

The writer believes that no effort should be spared 
to continue the process of automotive-Diesel develop- 
ment; and, if he owned and operated an enterprise man- 
ufacturing transportation equipment, he would vigor- 
ously pursue such development. He would not, however, 
make any attempt at this time to force the sale of 
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Diesel engines or Diesel-engine-equipped vehicles in this 

Country, believing that there is considerable experi- 

mental work yet to be done. Should a customer demand 

Diesel engines and at the same time be prepared to 

accept reservations in regard to their performance, 

their manufacture should be undertaken willingly. 
Performance Summarized 

It is believed that the only tangible advantage of the 
Diesel engine is its lower fuel consumption at one-third 
and two-thirds load. It has not been demonstrated that 
this is sufficient to outweigh the disadvantages in cost, 
weight, space required, roughness, noise and smoking. 

A study of the fuel-consumption figures brings out 
a most important point; namely, the high cost of accele- 
ration. If operators would be satisfied with lower ac- 
celeration values, smaller and lighter gasoline engines 
could be employed, with better fuel economy as a result. 
To prove this it would be necessary to install in the test 
vehicle a gasoline engine having exactly the same power 
output as the Diesel. From an economy standpoint this 
engine would compare much more favorably with the 
Diesel. Unfortunately, such procedure is impossible 
because of lack of time. 

It is believed that the greater weight of the Diesel 
is likely to be an important factor from the standpoint 
of additional first cost. The writer is of the opinion 
that, in the present state of the art, it is impossible 
normally to produce Diesel and gasoline engines of the 
same weight per unit of power output. Engines must 
be designed largely around their crankshafts, the size 
and weight of which are dependent upon bearing loads. 
These loads are obviously higher with the Diesel than 
with the gasoline engine. We have a long experience 
back of gasoline-engine crankshaft design, and trouble 
will develop if we ignore this; perhaps not at once, but 
in the long run the penalty must be paid. It is ridicu- 
lous to expect to increase the compression ratio of the 
normal engine about 200 per cent without increasing 
the weight. 


Problems of Increased Size 


No great demand exists here for heavy-duty motor- 
coach engines having power-output characteristics lower 
than those of the 525-cu.-in. engine referred to in this 
paper. Rough calculations based on Figs. 3 to 5 and 
Table 3 show that, regardless of the question of smoke, 
a Diesel engine having the same torque characteristics 
would have a displacement of 703 cu. in. and weigh 
1910 lb., approximately. All operators prefer the 616- 
cu.-in. model for the heaviest interurban coaches. This 
engine develops 150 hp. and a torque of 450 lb-ft. On 
the same basis, a Diesel engine for the same torque 
would displace 832 cu. in. and weigh 2260 lb., approxi- 
mately. A further increase in size of approximately 20 
per cent might be necessary to eliminate smoke. 

It -is difficult to forecast accurately the operating 
characteristics of larger automotive Diesels but a six- 
cylinder Diesel engine displacing 700 cu. in. or more 
certainly would be exceedingly rough and the torque 
reaction would be objectionable. It would be necessary 
to increase the number of cylinders; the over-all length 
of an eight-in-line would be out of the question and the 
over-all width of a V-eight would make such an engine 
difficult, if not impossible, to install. It would there- 
fore be necessary to consider a V-12, which introduces 
further problems in connnection with slow running, 
idling, et cetera, because of the minute quantities of 
fuel which would have to be injected into the relatively 
small cylinder bores. In short, the production of auto- 
motive Diesels having a displacement of 700 cu. in. or 
more, regardless of the number of cylinders, would 
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necessitate a considerable amount of research and devel- 
opment work. 


Torque More Important than Horsepower 


Too much stress should not be laid upon high rela- 
tive speed and maximum horsepower in an automotive 
Diesel engine. These have little practical value, be- 
cause they are attended by smoking and poor fuel econ- 
omy. From the American viewpoint, the operating value 
of a heavy-duty motorcoach or truck engine is deter- 
mined largely by its torque rather than its horsepower ; 
and, assuming conventional design properly executed, 
any large increase in torque usually results from an 
increase in piston displacement. 

No consideration has been given to the use of Diesel 
engines in passenger-cars, as it is believed that disad- 
vantages such as increased weight and cost and the 
smoke, odors, noise and roughness will far outweigh the 
advantages of the Diesel engine for such use. Consid- 
ering the number of users who are willing to pay for 
the additional cost of Ethyl gasoline for the sake of 
improved engine performance and smoothness, it seems 
unlikely that general interest would be aroused even 
if Diesel fuel were available at a price lower than that 
of gasoline. ; 

The Diesel engine has real advantages for aircraft 
and marine service, where safety is the primary con- 
sideration. 

The writer’s conclusions in regard to Diesel equip- 
ment for heavy-duty motorcoaches and motor-trucks 
may be summarized as follows: 


(1) These tests prove conclusively that marked fuel 
economy will result from the employment of 
Diesel engines, provided that operators will be 
satisfied with lower acceleration values than 


they are now demanding. Furthermore, such 
engines can be obtained now in Europe and 
will certainly be made available here should a 
demand develop. 


(2) If operators demand acceleration comparable 
with that which they regularly obtain from 
commercial heavy-duty equipment, much larger 
Diesel engines will be necessary; and, before 
such engines can be produced, a considerable 
amount of development work will be required. 
However, within the capacity range of today’s 
heavy-duty designs, the larger the Diesel is, 
the less attractive it will be in regard to fuel 
economy. 

(3) Regarding fuel economy, these tests indicate that 
the Diesel will show up to better advantage in 
city than in parlor-car service. Furthermore, 
the indications are that better performance 
will result in conjunction with an electric than 
with a conventional gear transmission, because 
the electrical characteristics can be designed 
so that the engine is operated within its most 
economical speed range. It also provides a lim- 
itation on the engine speed. 

(4) The writer is convinced that it will cost consid- 
erably more to maintain a Diesel than a con- 
ventional gasoline engine. 

(5) It seems reasonable to suppose that the average 
operator will be very much interested in the 
possible reduction of his fuel bills; but to what 
extent the public will be sympathetic—consid- 
ering the roughness, poor acceleration, smoke 
and odor of the Diesel—cannot be accurately 
forecast. The writer’s feeling is that, in the 
present state of the Diesel art, the public’s re- 
action would not be entirely friendly; in short, 
that further development work is required be- 
fore its exploitation can be begun in this Coun- 
try satisfactorily. 





THE DISCUSSION 


A. A. LYMAN‘':—We are under great obligation to 
Colonel Green for the presentation of these data. 

However, our experience in regard to exhaust smoke 
does not at all check with his, as we have not lost over 
5 per cent in power in eliminating smoke. Possibly this 
is due to difference in construction, our engines em- 
bodying precombustion chambers. 

Operators will not seriously object to a little addi- 
tional weight in the Diesel engine if that is necessary 
to make it develop as much power as the gasoline engine. 

While dynamometer and road tests are extremely im- 
portant steps in the development and testing of internal- 
combustion engines, they are only preliminary and in- 
termediate steps in proving equipment; the final proof 
is secured after the vehicle is in actual operation in the 
hands of the owner and demonstrating its ability to 
earn money. 

Fortunately, the results of several Diesel motor- 
coaches operating in actual service are now available. 
Conclusions can therefore be based on actual operating 
results such as the following, the savings in each case 
referring to quantity of fuel without regard to cost: 

The Capitol District Transportation Co., of Albany, 
N. Y., reports that it has operated for over nine months 
a Diesel-electric motorcoach which makes 5.22 miles 
per gal. of fuel oil as compared to 2.78 miles per gal. 
of gasoline for a gasoline-electric motorcoach, thus 
showing a saving of 46 per cent. 

The company with which I am connected has had two 
years’ experience with a Diesel-electric bus which makes 


7M.S.A.E.—Automotive engineer, Public Service Coordinated 
Transport, Newark, N. J. 


about 5.5 miles per gal. of fuel oil, as compared with 
3 miles per gas. for similar gasoline-electric vehicles 
on the same route. This represents a fuel saving of 
45 per cent. 


Examples of Diesel-Equipped Fleets 


The London General Omnibus Co., Ltd., reports that 
it has operated 12 Diesel motorcoaches, equipped with 
six-cylinder engines made by the Associated Equipment 
Co., more than 300,000 miles. Some are of a double- 
deck six-wheel type which average 6.10 miles per gal. 
of fuel oil where similar gasoline motorcoaches average 
1.32 miles per gal. of gasoline, thus effecting a saving 
of 30 per cent. This company also operates some four- 
wheel Diesel motorcoaches which make a fuel mileage 
of 7.14 miles per gal., as compared to 5.45 miles per 
gal. of gasoline for comparable equipment, thus making 
a fuel saving of 24 per cent. 

The first of five Diesel double-deck buses fitted with 
Crossley engines has been operating in Manchester, 
England, for several months and is reported to make 
11 miles per gal. of fuel oil, as compared to similar 
gasoline buses on the same route which make 6 miles 
per gal., representing a saving of 45 per cent. 

A Mercedes-Benz Diesel motorcoach is making 9 miles 
per gal. of fuel at Manila, P. I., according to reports, 
as compared with 5 miles per gal. for similar gasoline 
vehicles, a saving of 45 per cent. 

As an indication of the rapid development and in- 
creased use of Diesel automotive vehicles abroad, the 
following information is presented: The London General 
Omnibus Co., Ltd., has police sanction to operate 50 
additional Diesel buses next year; the allied Associated 
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Equipment Co. has built 71 Diesel vehicles; 528 Diesel 
vehicles are operating in England, and 30 Diesel buses 
and several hundred Diesel trucks are operating in 
Germanys 

It is generally) 
yines require 


admitted that automotive Diesel en- 
further development; but so do gasoline 
engines. The bus operations previously described, how- 
ever, show that present Diesel motorcoaches are run 
ning in regular service on lines with gasoline equip- 
ment They maintain schedule speed, carry normal 
loads and are proving their reliability. 

Operating results prove conclusively that they use 20 
to 50 per cent less fuel than similar gasoline equipment. 
The slightly additional weight and size of Diesel engines 
are of minor consequence to any 
cure thi 


operator who can st 


reduction in fuel consumption 
Diesel Fuel Cost Not Threatened 

There further substantial saving in Diesel oper 
ating costs because of the difference in prices between 
fuel oil and gasoline. It has frequently been predicted 
that the price of Diesel fuel will scon equal that of 
gasoline if Diesel engines are adopted in quantities for 
bus and truck operation. This prediction usually comes 
from manufacturers of gasoline equipment, not from 
the oil refiners. The following is quoted from an en 
gineer connected with one of the largest oil refiners’ 


Gasoline is 
ng a 
point 


a very closely fractionated material hav 
definite distillation range and very low end 
and requiring very careful attention to knock 
rating, sulphur, gum, color, corrosion, accelerated 
oxidation and a number of other qualities, which 
make it a highly specialized material. The oil must 
be carefully distilled, blended to produce a balanced 
distillation range, treated with acids, neutralized, and 
washed with soda solutions and water. The chemicals 
alone used in this treatment represent to the refiner 
a big expenditure each year. Furthermore, an appre 
ciable percentage must always be allowed for evap 
oration loss of gasoline in handling and storage. 

Diesel fuel oil is a much lower cut in the crude oil 
and merely requires running in a still to produce the 
necessary range of distillation, which need not be 
held to the close limits required for gasoline. Sulphur 
up to 1 per cent is permitted by any manufacturer of 
Diesel engines; color, odor, gum, accelerated oxidation 
and octane number are unheard-of limitations in suc} 
a product. One refinery operation is all that is re 
quired to produce a highly satisfactory Diesel fuel 
oil, 

Several miilions of barrels of Diesel 
sold per year in each of several large seaports, both 
eastern and western. The steady increase in _ the 
number of vessels taking Diesel bunkers in this Coun 
try has not caused an upward trend in the Diesel-oil 
market, and it would take the truck, tractor and bus 
industry a long time to affect the situation. Diesel 
fuel oil represents to the refiner a good outlet for a 
product which it is not advantageous for him to crack 
into gasoline and fills a much needed gap in the list 
of salable products of his refinery. 

Furthermore, the same class of oil which is ideal 
for Diesel operation has been used in tremendous 
quantities by the manufactured-gas plants throughout 
the Country. Due to rapid expansion of the natural 
gas supply and the development of equipment to man 
ufacture gas from heavy bunker-oil, this outlet is 
shrinking rapidly. The automotive Diesel engine 
would take years of expansion to absorb the fuel that 
is now being thrown back on the market by the gas 
industry. Consequently I do not think that this threat 
of equal prices for Diesel fuel and gasoline is as vital 
as some advocates of the gasoline engine would have 
it appear. 


fuel oil are 


o. of N. J 
See Bus and Coach 
*Oberhaensli & Cie., 


ey from a letter written by W. H. Butler 


(British), November, 
New York City 
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The foregoing statement apparently is well founded, 
and it certainly seems logical to accept the opinion of 
oil refiners on this fuel controversy. 

Actual operating results justify a demand from oper- 
ators for intensive domestic Diesel development which 
should soon make available the wonderful fuel economy 
of heavy-duty automotive Diesel engines. 

G. A. GREEN :—Combustion-chamber design is not the 
controlling factor. Mr. Lyman’s engine, which was of 
German manufacture, is designed so that maximum 
power or overload condition is not attainable. The 
Germans realize that it is not practicable to merchan- 
dise automotive Diesels which have not a reasonably 


clear exhaust. 


Test data in my paper indicate more than a little 
weight difference between the two engines in power 
per unit of piston displacement and therefore in weight 
for equal power characteristics. Even ignoring smoke, 
it seems that an engine capable of delivering a torque 
of about 450 lb-ft. would weigh well over a ton. 

Dynamometer and road tests determine the oper- 
ating characteristics of vehicles but not the mainte- 
nance costs. The earning ability also depends upon the 
likes and dislikes, which cannot be prede- 
termined, but there is no reason to suppose that patron- 
age would actually be attracted by the peculiarities of 
the Diesel. 

A large number of European manufacturers obvi 
ously are interested in Diesel engines, but there is 
reason to believe that optimism is not universal. The 
introduction of an article by Arthur F. Evans, a well- 
known engineer, entitled, The C. I. Engine Criticised’, 
reads: 


While the somewhat pungent criticism contained 
in this article may be regarded by many readers a: 
unduly severe, it serves as a timely warning to those 
who are disposed to expect too much from the com 
pression-ignition engine in the early future and con 
sequently are adopting the policy, which we believ« 
to be very unwise, of refraining from keeping their 
fleets of petrol-driven vehicles up to date in the ex 
pectation of being able to replace them almost imme 
diately by something vastly superior. 


passenge rs’ 


The following paragraphs in this article are illumi- 
nating: 


We now have a large number of engines (Diesel) 
being offered that are mediocre in their performance 
and woefully similar in their mediocrity. 

It would appear that the majority of the concerns 
engaged upon this work are so enamoured of the fact 
that they have produced an article that they have 
previously declared an impossibility that they are 
now content to accept what the gods have sent them. 


No production automotive-type Diesel engines of 
American manufacture are now available, and the two 
American installations reported were, to the best of my 
knowledge, of a single unit which develops between 70 
and 80 hp. Consequently, the acceleration of these 
vehicles must have left much to be desired. 

With taxes equal, the present selling prices of auto 
motive Diesel fuel and gasoline are approximately the 
same now. If the testimony of oil experts is desired, 
[ have quoted from R. E. Wilson in my paper. The 
quotation given by Mr. Lyman obviously refers to the 
fuel which is commonly employed in marine service and 
would be entirely unsuitable for automotive use. 

JULIUS KUTTNER™:—I join with Mr. Lyman in com- 
mending Colonel Green’s paper as an excellent piece of 
detailed research. I do not see how anyone could have 
been more thorough and complete in investigating the 
individual Diesel engine which he tested in the lab- 
oratory and on the proving ground. On the other hand, 
I am a little dubious as to whether he had all the luck 
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we should wish him in selecting a truly representative 
type of Diesel engine. 

The choice is unfortunate in view of the considerable 
variety of good Diesel-engine systems now available, as 
indicated by the diagrams in Fig. 10. From what is 
known now, the successful ones all seem to work with 
a greatly reduced time-lag of ignition. This depends 
on (a) the establishment of high temperature in the 
combustion space prior to ignition and (b) effective 
turbulence of the cylinder charge. Most of the modern 
systems work with some form of heat-storage element, 
which raises the temperature available for ignition 
without resort to excessive compression pressures. 
Nearly all of them also produce turbulence, either by 
displacer action of the piston or by precombustion. 
Whatever the combination of high temperature and 
turbulence may be, the primary object seems to be that 
of shortening the ignition lag. 

Road-tests on six Diesel and six gasoline engines, re- 
ported by Dr. P. Langer in an article entitled Road 
Characteristics of Diesel and Gasoline Engines in Com- 
mercial Vehicles", mean much more to me than the 
results of the analysis of any single comparison, no 
matter how accurately and faithfully that is made. 

Available information on _ successful automotive- 
Diesel-engine types destroys all justification for exhib- 
iting as representative the bad smoker which Colonel 
Green had the misfortune to select and investigate. 


Petroleum Turns Prophets into Liars 


Diesel fuel is a question that has been agitated per 
ennially. Ever since 1915, when I began work on Diese] 


fer 


rs 


See Zeitschrift d Vereins Deutscher Ing., July 25. 1931. p. 929 
also The Comparative Performance of Diesel and Gasoline En 
gines in Motor-Trucks, by Prof. P. Langer, presented at the 
National Oil and Gas Power Meeting of the American Society 
Mechanicai Engineers, June 23 to 26, 1931, abstracted in Diesel 
Power, Septe ber 1931, p. 448 
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engines, we have had to listen to predictions that fuel 
price will make the Diesel engine eternally impossible. 
In the meantime, about 60 per cent more marine Diesel 
engines are now being built each year than steam en- 
gines. There is nothing like the petroleum industry to 
make liars out of prophets. 

The worst that can ever happen with respect to the 
taxation of Diesel fuels is the imposition of equal taxes 
on gasoline and Diesel fuel; there never will be dis- 
crimination against the latter; and the heavier the 
taxes imposed on both, the greater will be the per- 
centage of saving resulting from Diesel-engine economy. 

Colonel Green’s omission of all references to Diesel- 
engine manufacturing is a disappointment to me. Even 
with the best imaginable performance, manufacturing 
questions are likely to remain a decisive factor influ- 
encing the commercial possibilities of the automotive 
Diesel engine. 

Diesel engines which really require extensive de- 
partures from established manufacturing processes will, 
in all probability, eliminate themselves because of their 
obviously high cost, and I do not share the belief that 
all Diesel engines are necessarily eccentric creations 
requiring special methods of manufacture. Even from 
the limited number of Diesel-engine types diagram- 
matically represented in Fig. 10, it is possible to choose 
at least one which gives unquestioned performance and 
which can be assimilated by the production routine of a 
modern automotive factory. In fact, good Diesel en- 
gines are available today whose cylinder blocks and 
crankshafts are substantially identical with those of 
certain modern high-grade gasoline engines. In the con- 
sideration of engines of this class, manufacturing ques- 
tions can be concentrated almost entirely on the cylinder 
heads. Quantity manufacture of Diesel engines of this 
type is likely to be the next step in whatever experi- 
mentation still needs to be done to determine the Diesel 
engine’s commercial applicability. 
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Fic. 10—-SUCCESSFUL DIESEL COMBUSTION-CHAMBER DESIGNS 




















































































































































































































































































































































































Some Existing Designs Can Be Dieselized 


The argument that the Diesel cycle, with its higher 
pressures, requires stockier crankshafts and cylinder 
blocks has already been answered by a number of gaso- 
line-engine builders. The necessity for avoiding tor- 
sional oscillations and other forms of elastic deflections 
already has caused some automobile-engine builders to 
adopt thicker crankshafts and heavier cylinder blocks 
than would ordinarily be designed to withstand only 
Diesel-engine pressures; in some cases journal diam- 
eters are equal to 7/10 of the cylinder bore. 

Even in the overhead-valve construction, a good mod 
ern Diesel system requires no radical departures. I have 
in mind particularly the Diesel combustion chamber 
shown in Fig. 11, which is fitted with the usual exhaust 
and inlet valves and has a combustion chamber at the 
side. This system has given an excellent account of 
itself in performance, and its manufacture requires little 
or nothing special in the general engine structure from 
the cylinder-head gasket downward. Its pressures are 
moderate, well within the limits of what can be withstood 
by gasoline engines such as are now being offered by 
leading manufacturers for high-grade motorcoach pro 
pulsion, although the associated stresses probably would 
overtax a gasoline mechanism of the cheaper grade. | 
believe this to be representative of the Diesel engine 
whose road performance can be taken for granted and 
whose manufacturing characteristics will give the final 
answer regarding its fitness to survive. 

Like some of the other Diesel-engine systems sketched 
in Fig. 10, an engine of this design gives quick response 
to vehicle requirements because its ignition lag is short 
High temperature is induced by the incandescent shell 
of the combustion chamber, while a further reduction in 
ignition lag is brought about by controlled air turbu 
lence. The passage connecting the combustion chamber 
with the cylinder is curved in a way to direct the flow 
of air against the fuel jet and to cause active movement 
of the combustion-chamber contents. 

An important feature of the combustion-chamber shell 
is that it is loosely inserted, so that the pressure has 
access to both the inside and the outside; no mechan- 
ical strains are imposed on it, and its temperature re- 
sponds almost instantly to the momentary load and 
speed conditions imposed on the engine. The ratio of 


surface to volume of the heat-storage element is un 
usually large. 
Mr. GREEN:—The Diesel engine in question was 


chosen from an intimate knowledge of what had been 
accomplished both here and in Europe in the design and 
manufacture of Diesel engines. Samples were obtained 
from Europe of what I believe to be the best available 
production automotive Diesels, and the samples were 
subjected to rigorous tests. Of these engines, the one 
reported upon showed the greatest promise and the best 
all-round performance. No automotive Diesels of Amer 
ican production are available. All the information that 
I have been able to collect demonstrates to my mind be- 
yond question that the performance of the engine se- 
lected either equals or surpasses that of any automotive 
Diesel that was available at the time the paper was 
written. The majority of European manufacturers of 
Diesel engines avoid excessive smoke by adjusting the 
engines before they are shipped, so that the power out- 
put is limited. 

There is undoubtedly an increase in the production 
of marine Diesel engines; but the majority of these use 
crude oil, which is quite different from that required 
by the automotive Diesel, and this of course results in 
a very real economy. In a number of instances with 
which I am familiar, operators have reached their con- 
clusions concerning possible savings in cost per mile 
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F1G. 11—COMBUSTION CHAMBER OF OBERHAENSLI ENGINE 


without taking taxes of the Diesel fuel into 
Such procedure leads to erroneous conclusions. 

My paper was not intended to discuss Diesel-engine 
manufacture. I see no particular manufacturing diffi- 
culties with conventional Diesels; the parts requiring 
precision manufacture, such as the fuel-pump and in- 
jector, are as a rule purchased from a reliable source, 
and the remainder of the engine presents no greater 
difficulty than does the conventional gasoline engine. 
The construction of some Diesel engines does depart 
materially from the conventional, and this tends to in- 
crease their manufacturing costs, but there is always 
the possibility of the performance of an engine being 
sufficiently good to justify a very high initial cost. It 
cannot be said that high cost alone will necessarily elimi- 
nate an engine from consideration. 

All the claims made for the Oberhaensli system seem 
to be reasonable, but the reported performance of en- 
gines using that system show no noticeable superiority 
over that of other engines. 


account. 


Converting Gasoline Engines Not Favored 

I believe it to be a dangerous theory that the average 
well-designed heavy-duty gasoline engine can be con- 
verted to the Diesel system with practically no change 
other than the head; any manufacturer who subscribes 
to it will eventually pay a very high price. A compres- 
sion of 14:1 requires a stronger structure than a com- 
pression of 4:1. Torsional vibration is emphasized by 
the higher compression; note the discussion” by O. D. 
Trieber of the paper on Practical Experiences with De- 
vices for Damping Torsional Vibration. A good gaso- 
line engine can be made from a Diesel engine, but if 
a gasoline engine can be converted successfully into a 
Diesel engine this proves that the design of the gaso- 
line engine was out of all proportion structurally. 

The Langer paper, to which Mr. Kuttner has referred, 
indicates that the average mean effective pressure and 
acceleration of the Diesel engines tested were higher 
than those of the gasoline engine only at low speed; the 
gasoline engine average maximum acceleration was 10 
per cent better and the general average 5 per cent better 
than that of the Diesels. The Diesel engines that were 
considered were mediocre, and the performance of the 
gasoline engines was woeful. There is no reason to 
believe that the performance of these Diesel engines 
was in any respect superior to that of the one referred 
to in my paper, but the characteristics of the tests were 
such that detailed comparisons are not possible. 





Diese] Acceleration Should Be Better 


H. L. HorNING”:—I agree generally with the contents 
of Colonel Green’s paper. Like Virtue, the name Diesel 
has a glamour; everyone admits that the principle is 
beautiful and much to be desired, but it is hard to realize 
in actuality. Diesel engines will be better than gaso- 
line engines, but no successful automotive Diesels exist. 

Taking as a standard the all-round performance of a 
gasoline engine in trucks and motorcoaches, accelera- 
tion should be one of the chief virtues of the Diesel. 
I cannot understand why the Diesel engine tested by 
Colonel Green smokes so badly and accelerates so poorly 
unless it is sadly lacking in organized turbulence. Ordi- 
narily, Diesels are so vicious in acceleration that means 
must be provided to prevent them from breaking up. 

European standards of vehicle performance are far 
below those of Americans. If users would pay for gaso- 
line engines what they willingly pay for Diesels, some 
surprising results would be available. An engine which 
is a cross between the Diesel and the gasoline probably 
will be the answer to a demand which now is almost 
entirely European. 

Mr. GREEN:—The smoking referred to was due to 
operating purposely in the worst possible state of 
overload. 

I see no ground for the impression that higher torque 
is developed by a Diesel than by a gasoline engine. I 
have never encountered the vicious type of Diesel re- 
ferred to by Mr. Horning. The Diesel and the gasoline 
engine referred to in my paper produce very similar 
torque characteristics. The Diesel engine compares 
favorably with such automotive-type Diesels as are now 
available, but the results do suffer by comparison with 
a really good gasoline engine. 

A VISITOR:—To what does Colonel Green attribute 
the poor acceleration and power of the Diesel engine 
which he tested? 

Mr. GREEN :—With a given vehicle, the acceleration 
is largely dependent upon torque; it must be remem- 
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bered that, while the gasoline and Diesel engines were 
of approximately the same displacement, no one has 
yet succeeded in producing an automotive-type Diesel 
that can develop anything like the same torque per unit 
of displacement as can a well-designed gasoline engine. 

E. J. GRAHAM“:—What is the relative effect of alti- 
tude on Diesel engines as compared to gasoline engines? 

Mr. GREEN :—The effect of altitude is similar for 
Diesel and gasoline engines. Engines lose their power 
output in high altitudes because the weight of the air, 
and consequently of oxygen, is less per unit of volume. 

J. R. BEBBINS” :—According to my observation, accele- 
ration of motorcoaches in city service is becoming in- 
creasingly important. Electric-railway cars are now 
being designed to give an acceleration of 3 m.p.h. per 
sec., by means of an automatic control, and similar de- 
celeration for braking. European operators admit that 
an acceleration of 1 m.p.h. per sec. is too low for prac- 
tical operation on the streets of a large city in com- 
petition with private motorcars, and I know that one of 
your members who operates a large metropolitan motor- 
coach system is of the same opinion. 

Will Mr. Green give us his view of the immediate 
possibilities of faster acceleration in mass-transporta- 
tion equipment in heavy city service? I take it the 
coaches he tested which show such low acceleration were 
more applicable to road service. 

MR. GREEN :—The question of accelerative ability is, 
in my opinion, a matter of vital moment. The values 
shown in my paper are those obtained in direct gear 
and do not give a true picture, since vehicles in service 
are invariably started in one of the lower transmission 
ratios. 

It is my belief that we should seek to increase accele- 
rative ability as a result of improvements in the clutch 
and transmission rather than by merely increasing the 
size of the powerplant. I doubt if it will ever be possible 
to meet the street-car acceleration referred to, of 3 
m.p.h. per sec., at least with conventional direct-gear 
gasoline-engine propulsion. Today’s best fully laden 
American passenger-cars have an average direct-gear 
acceleration rate of about 2144 m.p.h. per sec. between 
10 and 35 m.p.h. One-half of this would, I think, give 
a reasonably satisfactory motorcoach performance, at 
least as judged by present standards. 


Method of Upper-Cylinder Lubrication 


\ EORGE ELLIS’:—With reference to the paper entitled, 
X Oil Consumption as Affected by Engine Characteris- 
by H. C. Mougey, I should like to offer some. com- 
ments based on the results of some research work. 

The supplying of suitable lubrication to the upper part 
of the cylinder is not so great a problem as Mr. Mougey 
supposes. The fact is well established that, under ordinary 
conditions of operation, the cylinder wall does not receive a 
sufficient film of lubricant until about 10,000 engine revo- 
lutions have been performed, irrespective of whether the 
system is splash or force-feed. The problem is not only one 
of method of lubrication but it necessarily involves some- 
thing of the nature of the lubricant. Whereas gears re- 
quire lubricant of a different grade than do the engine bear- 
ings, so the upper part of the cylinder also demands an 
appropriate grade. Therefore it is essential that a lubri- 
cant of low viscosity, something in the nature of a spindle 
oil, should be employed for this purpose. 

As approximately 60 to 70 or even 75 per cent of cylin- 
der wear eventuates during the period of “no lubrication,” 
or between starting-up time and the moment that there is 
a suitable oil film on the cylinder wall, it is obvious where 
we must look to find a solution of the problem of cylinder 
wear. 


ties 
LICS, 


1 F.M.S.A.E.—Consulting automobile engineer, Concord, Sydney, 
N. S. W., Australia. 


2 See S.A.E. JOURNAL, September, 1931, p. 200. 


A suitable lubricant introduced into the fuel does not 
always act as expected, because the lubricant and the fuel 
may not certainly become intersoluble and, furthermore, 
the specific gravity of the fuel would become altered and in 
turn affect the float level in the carbureter, although to a 
very slight extent. In addition, there is a great probabil- 
ity of the carbureter jets becoming clogged temporarily 
with globules of oil. 

Experience has shown that the scientific way in which 
correct and effective upper-cylinder lubrication can be pro- 
vided is by admitting the lubricant at a point between the 
carbureter and the inlet-valve port. By making a suitable 
connection at the inlet manifold and attaching a metallic 
tube to a suitable lubricant container, the suction of the 
engine can be utilized for the purpose of admitting lubri- 
cant to the combustion chamber and upper part of the 
cylinder almost immediately upon starting the engine. Un- 
der this system the quantity of lubricant required can be 
controlled by a ball-valve. 

This method of providing for constant upper-cylinder 
lubrication is more effective at low speeds than at high 
speeds by virtue of the suction principle of the engine and 
affords the only practicable solution of the problem of 
supplying immediate and suitable lubrication to the upper 
part of the cylinder, thereby considerably reducing wear 
and also the noise that exists to an appreciable degree 
without such a system. 


February, 1932 






























Machining by Pressure 


Ninth National Production Meeting Paper By John H. Friedman! 


S! ANDARDS of ¢ y in forging are subject to chine with a high degree of accuracy and uniformity 
J constant revision uracy depends on the equip What may be referred to as pressure machining of 
ment used, and the limit of forging accuracy was forgings eliminates roughing cuts, reduces the num 
thought to have been reached because of the structural ber of handlings and, in some cases, entirely elim- 
limitations in machines of existing types. However, inates further machining. Other economies resulting 
the development of a new type of pressure machine from uniformity are the facility with which work 
has again caused a revision of our ideas of the accu fits into chucks, jigs and hoppers and the uniformity 
racy attainable. Finish forging on this machine can in weight of parts such as connecting-rods. 

be done on the heat remaining from forging or an The machine is used also for straightening and siz 
nealing, at a temperature below that at which scale ing malleable castings and for hot-forging both fer 

formed. Cold coining also done with this ma rous and non-ferrous metals. 


ETHODS and machines have been developed used in regard to forgings to describe the best avail 
during the last ten years to suit the increasingly able at any certain period. In view of this, we see that 
exacting requirements of users for accuracy in’ these are relative or comparative terms. The impor- 
forgings» The art of making accurate forgings is the tance of accuracy resides in the manufacturing econ- 
result of gradual development in machinery Machine omies that are made possible by uniformly accurate 
forgings. This has always been recognized, but never 
to such an extent as at present, because of the demand 
for lower and lower production cost. 

me, (i Assuming that the grain flow and other metallurgical 
} qualities of a forging are acceptable, the possible manu- 
facturing economies, after the forging is passed to the 
production department, depend directly upon its size, 
contour and machinability. These three factors de- 
termine the methods of the subsequent machining op- 

erations necessary to finish the piece. 

Forgings of different shapes require machines of dif- 
ferent types, such as drop or steam hammers and the 
type commonly called upsetters or forging-machines, 
which have dies that open and close. Each has its par 
ticular field and application. Each year has witnessed 
better forgings as a result of improvements in forging 
equipment and methods; more powerful and more ac- 
forgings are now made with holes curate machines were built, each succeeding machine 
that are straight and ready for , overcoming some deficiencies of its predecessor. Im- 
broaching. Hammer forgings are provements such as heavier anvils, better pickup mech 
made with fewer blows and better anisms and direct motor drives on hammers, and stiffer 
match than formerly and with bed frames, longer slides and better gripping pressures 
minimum waste due to flash. 
These improvements mean great 
savings to the manufacturer who 
has taken advantage of the latest , 
types of equipment. SPIDER 

Knowing what is available to 
day as a commercial product, on 
could better appreciate just what 
progress has been made in the 
production of forgings during a 
decade if he were asked to machine a forging of the sort 
that was considered accurate ten years ago. 

We have reached a point where we speak of the size 
of some forgings in thousandths of an inch and use a 
micrometer in measuring them. Only a short time ago, 
forgings were measured with a 2-ft. rule and the ma- 
chine-shop was expected to “hog off” excessive amounts 
of material, roughing cuts being required before the 
piece was ready for the finishing cut. So we have been 
obliged, from time to time, to revise our ideas as to 
what is an accurate forging. 

Accuracy and quality are terms that have always been This Forging Was Trimmed and then Normalized, the Pres- 

sure Finishing Being Done on the Normalizing Heat The 

Vice-president, National Machinery Co., Tiffin, Ohio Upper View Shows the Secondary Flash or Excess Volume 
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Fic. 4—PARTS WITH SHANKS FORGED FREE FROM DRAFT 

The Head on the Part at Upset. . The Shank on 

the Part at the Right Is Such Work Is 
Because of Ejection 


the Left Is 
Extruded, 
Automatic 


Possible 


on forging-machines, coupled with the ability to operate 
at increased speeds on machines of both types, have 
resulted in pronounced improvements in the forgings 
produced. However, structural limitations place a 
commercial limit at present to the accuracy that can be 
obtained on the conventional types of forging equip- 
ment. 


Better Forgings Require New Machines 


No forging can be more accurate than the machine 
which produces it, and every advance in the art of 
building forging-machines has resulted in a correspond- 
ing improvement in the accuracy of the product. The 
ideal forging would require no machining whatever 
after leaving the forging-machéne, but unfortunately 
that degree of perfection has not yet been attained. 

In our constant striving to build better equipment 
for producing what might be referred to as precision 
forgings that approach closer and closer to the finished 
article, with the objective of eliminating machining 
operations, the need was evident for a machine which 


would be a number of times stiffer and have better 
alignment than is possible to build into a forging- 
machine or hammer. We finally conceived a machine 


that is relatively unyielding under heavy stresses, to 
take the hammer or machine forging and complete the 
finishing operation by pressure. This machine we have 
called the Maxipres, and its use has become known as 
Maxipressing. 

The process of finishing by pressure usually is re- 
ferred to as coining. As applied to forgings, it would 
be more properly called final or precision forming. 
Coining processes are not new to the metal-working 
industry, but no machine has been developed that was 
specially designed or entirely satisfactory for finish- 
ing by pressure to the precision desirable or that had 
sufficient rigidity under pressure to assure uniformity in 
the finished part in the face of variations in such things 
as the temperature, hardness and size of the blank. Ex- 


treme rigidity under pressure must be coupled with 
high machine speed, to favor the life of dies on hot work 
as well as to make high rates of production possible. 


Economies from This Method 


Maxipressing rough forgings close to the finished 
size cuts down machining time, replaces costly opera- 
tions with simpler ones and reduces the number of 
handlings, and in many cases it entirely eliminates ma- 
chining. The process might, therefore, be referred to 
as machining by pressure. The idea is not new, but 
previous attempts to obtain the economies made possi- 
ble by this method have not been fully successful be- 
cause the pressures required limited this operation to 
relatively slow or inaccurate machines. The Maxipres, 
however, has made it possible to obtain the advantages 
of sizing forgings by pressure on a production basis. 
The forgings shown in Figs. 1 and 2 are typical ex- 
amples. 

In addition to cases in which pressure sizing elimi- 
nates machining, the uniformity gained by Maxipress- 
ing has a marked advantage where the parts must be 
machine finished. This uniformity assures that parts 
will fit into jigs, fixtures, hopper feeds or other auto- 
matic devices that require uniformity of material. This 
exactness saves rejections and shutdowns and corres- 
pondingly increases production. In the case of con- 
necting-rods, coining eliminates the need for careful in- 
spection for weight. Maxipressed rods have exactly 
uniform volume and do not need to be matched in sets 
for balance. The rod shown in Fig. 3 is Maxipressed 
on the normalizing heat. This operation, however, can 
be done when the forging leaves the hammer before the 
forging flash is removed. 

Ordinarily the finishing machine is used as a sup- 
plementary machine; the forging is passed directly from 
the forging-machine or drop hammer to the machine 
for final sizing. However, some prefer to coin on the 
normalizing or annealing heat. When the operation is 
performed on the original heat, it can be done either 
before or after trimming, as desired. No additional 
cost is involved for heating in either event; and, since 
the temperature has dropped below the scaling point at 
the time of the operation, the result is a forging of ex- 
ceptionally fine finish. The life of the forging-machine 
or hammer dies is extended, because-they can be allowed 
to wash and wear to a greater extent than would be 
permissible if the piece were not afterward to be 
pressed to final size. The machine is relied upon to cor- 
rect any lack of uniformity due to die wash, mismatch, 
distortion and other imperfections. 


Knockouts Make Draft Unnecessary 


Since the machine is equipped with knockouts, draft 
or taper on the part is usually unnecessary to provide 
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engine valve that is pressure finished from 
a forging-machine product is shown in Fig. 7. 
produced by 
latter 
successful 


method, however, has 


A valve ‘ PRESSED-STEEL BRAKE-SHOE FINISH COINED 
the extrusion process is shown in Fig. 8 


not 


ELIMINATE MACHINING 


proved generall y 


To 


in a commercial way because of the serious pe Maxipres to good advantage; but a wide variety of 
wear on the dies in extruding heat-resisting allovs such problems, aside from the mere ability of a machine to 
as are used for exhaust valves. make a forging, must be considered before anyone can 
: es iad aie recommend making forgings on a press as a commercial 
Cold Coining and Complete Forging practice. Past aikenente ne Pe Pl ts presses have been 
Cold coining the outer surface of the pressed-steel made with disastrous results, principally because o1 
brake-shoe shown in Fig. 9 makes machining unneces trying to make parts that were not basically suited to 
sary. The brake-drum shown in Fig. 10 and the uni the method and because of lack of suitable equipment. 
versal-joint cover shown in Fig. 11 also are coined for Samples of work produced in this way are shown in 
accuracy of contour. Extreme pressure is required in Fig. 12. 
these parts to make the metal flow over the entire sur 
face and produce a permanent set that prevents warp- 
ing. Rejections of these two parts were common be Brass forgings have been made successfully with 
fore this process was adopted. this machine. There is every indication that the forg- 
Cold coining serves also to maintain close tolerances ing of non-ferrous metals will be increasingly popular, 
for the thickness and width of the drop-forged clutch because a superior degree of accuracy and quality is 
hub spider shown in Fig. 2. thus obtainable. Brass-forging requires speed, because 


Useful for Brass and Malleable Iron 


Experiments have indicated that steel forgings of of the limited temperature range at which brass can 
certain selected types can be produced completely on be successfully forged; also, if the machine used is too 


Fic. 7—VALVE FORGING UPSET ON FORGING-Ma- Fic. 8—VALVE FORGING EXTRUDED AND FINISHED BY PRESSURE TO 
CHINE AND FINISHED BY PRESSURE TO GRINDING GRINDING TOLERANCE. WEAR OF EXTRUSION Drik&s Is SERIOUS 
TOLERANCE 
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ELIMINATE WARPING AND SUBSEQUENT MACHINING 


FIG. 11—-PRESSED 
U NIVERSAL-JOINT 
COINED 


CAP FOR 
HOUSING, 
FOR ACCURACY OF 
CONTOUR 





slow, the metal is in contact with the die or punch long 
enough to cause it to cool on the surface, thus prevent- 
ing the filling of small crevices. Samples of work on 
non-ferrous parts are to be seen in Fig. 13. 

Malleable iron is a product on which this process has 
a wide application and offers marked economies over 
machining. Bosses, pads, locating points and surfaces 
which must be held in precise relationship are readily 
coined. As in other coining operations, the metal must 
be subjected to compression beyond its elastic limit to 
assure permanent setting. Fig. 14 shows a malleable 
bracket that has had its bosses coined. 

We have been accustomed to believe that parts such 
as links, yokes, levers, gears and pinions must be ma- 
chined if smooth, accurate surfaces are required. How- 
ever, pressure finishing has opened a new field in low 
production costs by making it possible to dispense with 
rough-machining and in many cases with finish-machin- 
ing operations. 
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F1G. 14—MALLEABLE-IRON CASTING HAVING BOSSES 
AND LUGS FINISHED BY PRESSURE 
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Relationship of Surfaces Is 


Accurate 
Maintained 


Business conditions have somewhat retarded the num- 
ber of applications of this new method. Because of 
this, the illustrations shown include parts that have 
been produced experimentally in the course of develop- 
ment as well as those on which marked manufacturing 
economies are actually being realized. 
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Engine-Cooling P 


By R. R. Higginbotham: with 







EFTER 
d \ ing” and reviewing briefly the standards by which 


DEFINING the expression “venturi cowl 
engine cooling is judged, the author discusses the sub- 
of temperature as a preface to 
considering the factors affecting engine cooling under 
enturi cowling. He that probably the first 


rroblem confronting the designer is that of determin- 


ject measurement 


states 


ing the area of the air-entrance passage, and gives 
examples of the application of the theoretical formula 
for determining the required entrance and exit areas. 

Stating that the inclusion of some sort of inter- 


eylinder baffle or deflector i 
design of a venturi 
atisfactorily, 


s vitally important to the 
cowl if it is to cool the engine 
the author states that he cannot 


recall 





FYXNHE EXPRESSION 
herein means any cowling which entirely encloses 


“venturi cowling” as used 
the engine by an outer shell of circular section 
that curves inwardly at the nose in such a way that the 
diameter of the front opening in the outer shell is 
considerably less than the outside diameter and the 
outer cowl extends a considerable distance to the rear 
of the cylinder center-line whether the inner shell 
continuous or not This definition excludes the 
called Townend ring, which usually has a very shallow 
camber, extends only a comparatively short distance 
each of the cylinder center-line and is always ap- 
plied over a complete inner cowl that usually is of con- 
ventional type. The expression “venturi cowling”’ is 
used in preference to the term “N.A.C.A. cowling,” not 
because of any reluctance to give credit to the organi- 
zation which originated it, but rather because the cowls 
used in practice generally embody such radical depar- 
tures from the original recom- 
mendations of the National Ad 


LS 


So- 


side 


visory Committee for Aeronau- sei ei alae 
: . ABLE 1—MEASURED 
< ‘ 7 ‘ 1~ r 
= that = Committee might ieee UNnER TWO 
’ AV y S ‘ > ¢ 4 ‘ 
object to having it name con AIR TEMPERATURE, 


nected with them 
Standards of Cooling Reviewed 


Reviewing briefly the stand- 
ards by which engine cooling is 


judged, let us consider first the ee ay — 
standard of cooling under which Hottest Cylinder-H¢ 
the original N.A.C.A. cowling 9 ae — 
was developed. Fred E. Weick 
states*, in effect, that the final aie a 
complete low-drag cowling rec- 

ommended was modified until 

the engine cooled approximately as well as it would 
without cowling. The temperature table of this 


report’ shows that the measured temperatures of the 
engine under conventional cowlipg and under the best 
complete cowling, tested at an air temperature of 86 
deg. fahr., were as shown in Table 1. It will be noted 


that, while the temperatures with the best complete 
1M.S.A.E Project engineer Stearman Aircraft Co Wichita, 
Kan 
See Drag and Cooling with Various Forms of Cowling for a 
Whirlwind Radial Air-Cooled Engine; 1929 N.A.C.A. Report No 
1s, p. 8 
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a venturi-cowl installation in successful commercial 
use in which some device of this kind is not employed. 
He then comments upon deflectors and gives illustra- 
tions of different types, together with the results 
obtained therefrom. The subject of oil cooling is 
analyzed, as is also that of the effect of cooling modi- 
fications on speed. Emphasis is laid on the fact that 
the experimental data and recommendations given 
apply to nine-cylinder radial engines in the 300 to 
150-hp. range. In conclusion, seven specific recom- 
mendations are made for the benefit of the designer 
who wishes to lay out a venturi cowl for a 300 to 
450-hp. engine in an airplane which is expected to 
travel 140 to 180 m.p.h. 








cowling did not greatly exceed the temperatures with 
conventional cowling, the average cylinder-head and 
flange temperatures were 605 and 379 deg. fahr. even 
with conventional cowling. 

The temperatures shown in Table 1 are different 
from the present standards of cooling. At present, the 
Pratt & Whitney Aircraft Co. and the Wright Aero- 
nautical Corp. specify that the maximum temperatures 
at which their engines should be permitted to operaté 
continuously should not exceed 500 deg. fahr. for cylin- 
der-heads and 300 deg. fahr. for cylinder flanges under 
the most severe atmospheric conditions in which the 
airplane may be called upon to operate. The maximum 
permissible oil temperatures vary somewhat. The 
Pratt & Whitney Co. permits a maximum of 75 deg. 
cent. (167 deg. fahr.), measured at the outlet-oil ther- 
mometer connection. The Wright Aeronautical Corp. 
allows a maximum of 190 deg. fahr., measured at the 
thermometer connection in the 
oil filter. 

The discrepancy between the 
cooling standards used in the 
development of the _ original 
N.A.C.A. cowl and those de- 
manded by the engine manufac- 
oe turers at present is readily ap- 
e parent. This is no reflection on 
‘ the Committee’s engineers, who 

were justified in assuming that 
09 +: a cowling giving temperatures 
F approximately those of the un- 
cowled engine would be satis- 
factory in service. The fact that 
these temperatures were meas- 
ured at an air-speed of 80 
at least explains partly the high values re- 
this speed being considerably less than the 
cruising speed of most airplanes powered with the J-5 
engine. The speed of the airplane has an important 
bearing upon the engine cooling, but this discrep- 
ancy in standards has been one of the principal stum- 
bling blocks in the path of the industry in an attempt 
to apply venturi cowling commercially. It hardly would 
be reasonable to expect the same design of cowling 
which gives temperatures of 683 deg. fahr. in labora- 
tory tests to cool the cylinders of an aircraft engine to 


ENGINE 
OF 
DEG. 


TEMPERA 
COWLING; 


86 FAHR, 


m.p.h. 
corded, 














500 deg. fahr. in commercial service. In this connection 
it is interesting to consider the temperatures at which 
certain well-known engines are operating under con- 
ventional cowling. ; 
Table 2 lists the results of tests on five representa- 
tive engines, tested in full-throttle operation in con- 
ventional installations. The high flange-temperature 
on the Hornet engine is due partly to the installation 
of a horseshoe-type oil radiator between the nose shutter 
and cylinders. This not only raises the temperature of 
the air passing the flanges, but greatly disturbs its 
flow. It should be noted also that the higher speed of 
the Wasp-powered airplane is accompanied by a low 
cylinder-head temperature. Inspection of these tem- 
peratures shows that, if 500 and 300 deg. fahr. are to 
be the limits, respectively, for cylinder-heads and 
flanges, very small margin is left for any increase in 
temperatures due to the application of a venturi cowl. 


Temperature Measurement Discussed 


Formerly the practice of most aircraft manufactur- 
ers was to assume that an engine installation giving 
satisfactory oil temperatures is entirely satisfactory 
from a cooling standpoint, but it is rapidly becoming 
appreciated that this assumption is fallacious. It is 
possible to design an installation so that the oil tem- 
peratures will be normal while other parts of the engine 
are running dangerously hot, and this is particularly 
true of venturi-cowling installations. For example, | 
conducted one test upon a venturi-cowled J-6 300-hp. in- 
stallation which showed temperatures of 590 deg. fahr. 
on the cylinder-heads and 319 deg. fahr. on the flanges, 
while the maximum oil temperature was only 66 deg. 
cent. (151 deg. fahr.). 

The importance to the airplane manufacturer of defi- 
nite temperature information regarding each new en- 
gine installation developed cannot be over-emphasized. 
It enables him to secure the fullest cooperation of the 
engine manufacturer, removes any misgivings as to the 
performance of his product under extreme conditions 
and provides a solid defense in case of customer com- 
plaints concerning engine damage due to faulty in- 
stallation. Airplane manufacturers are increasingly 
accepting the advice given by the engine manufactur- 
ers and are checking each new engine-installation by 
means of thermocouple tests, while some operators are 
having thermocouple equipment permanently installed. 

Contrary to popular belief, the apparatus used in 
making thermocouple tests need not necessarily be com- 
plicated or expensive. The wiring diagram for a very 
simple installation and complete instructions for its use 
can be found in the installation handbook issued by the 
Pratt & Whitney Aircraft Co. The principal instru- 
ment required is a Weston Model-301 Pyro-Millivolt- 
meter, which is listed at $12. Another convenient and 
inexpensive instrument which can be used for this 
purpose is the General Electric Co. DO-18 Temperature 
Indicator. This has the advantage of automatic cold 
junction compensation, which eliminates the necessity 
for reading a thermometer and correcting the instru- 
ment readings for cold junction temperature. 

In case more precise temperature measurements are 
required, the Leeds & Northrup Co. Indicating Pyro- 
Potentiometers No. 8657 or No. 8658 are recommended. 
No. 8657 has a manual adjustment for compensating 
for cold junction temperatures and reads in milli- 
volts, from which the temperatures can be determined 
by means of a calibration table. No 8658 probably is 
the more convenient for aircraft-engine testing. It is 
equipped with automatic cold junction compensation 
and the dial reads temperatures directly in degrees 
fahrenheit. These potentiometers list at about $125 
and are well worth their cost to any airplane manufac- 
turer who has to do any considerable amount of tem- 
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perature testing. However, the inexpensive pyro-milli- 
voltmeter apparatus is sufficiently accurate for all prac- 
tical purposes. 

In ascertaining the temperatures of a new engine- 
installation, it is desirable to operate the airplane in 
such a way as to develop the maximum temperatures 
possible at the existing atmospheric temperature. This 
can be done with the minimum amount of flying by 
flying at full throttle near the ground until all tem- 
peratures have become constant and then pulling the 
airplane up into an attitude approximating its best 
angle of climb until the temperatures reach the maxi- 
mum and begin to decrease. The maximum tempera- 
ture usually will occur in the early stages of the full- 
throttle climb, although, in some cases, certain points 
on the engine will show higher temperatures during 
the level runs than during the climb. Certain rare 
conditions such as full-throttle climb near the absolute 
ceiling may develop higher temperatures under certain 
atmospheric conditions; but, for all practical purposes, 
the foregoing test will create the maximum tempera- 
tures that a pilot is likely to develop, even in stunting 


TABLE 2—ENGINE TEMPERATURES WITH CONVENTIONAL COWL- 
ING 
Outlet, Oil e 
Airplane High / A—, 3s £ 
Engine ~ Speed, Deg. Deg. § <& 
Maker Model Maker Model M.P.H. Air Cent. Fahr. = & 
Wright J-6-7¢ Stearman C-3R 132.7 87 84 183 482 288 
Wright J-6-9¢ Stearman 4C 138.8 68 76 169 487 280 
P&W Wasp Jr.* Stearman 4D faa 73 66 151 490 260 
P&W Wasp? Curtiss XF7C-1 147.3 68to69 .. 375 255 
P&W _  Hornet° Stearman LT-1 134.0 1054 70 158 421 310 
“Tests made by the author. 
>See N.A.C.A. Technical Note No. 334. 
> Tests made by L. B. Clark, of the Pratt & Whitney Aircraft Co. 


4In cabin. 


the airplane after a long full-throttle run. In all tests 
referred to herein as having been made by me, this 
procedure was employed. 


Factors Affecting Engine Cooling 


The major factors affecting engine cooling under 
venturi cowling can be divided into two groups: those 
independent of the cowling design and those directly 
dependent on the cowling design. The factors inde- 
pendent of cowling design are the size and design of 
the engine, the speed of the airplane, the fuel used and 
the back pressure in the exhaust ystem. The factors 
over which the cowling designer has direct control are 
the size of the entrance opening, size of the exit open- 
ing, continuity of the inner shell, design of baffles or 
deflectors and the baffle forming the lower camber of 
the airfoil at the nose of the outer cowling. 

The cooling characteristics of an engine are deter- 
mined to a certain extent by its size and general design. 
Theoretically, since the displacement of the engine va- 
ries as the cube of the cylinder dimensions while the 
cooling surface varies approximately as the square of 
the dimensions, engines of larger displacements should 
present more serious cooling problems than engines 
with smaller displacement. My experience has been to 
find the larger engines running cooler than some of the 
smaller types. Note, for example, the cylinder-head 
temperatures of the Wasp and Hornet engines, as com- 
pared with the 300-hp. and smaller engines listed in 
Table 2, under conventional cowling. The Pratt & 
Whitney Wasp C-type engine has been found easier to 
cool under venturi cowling than some of the smaller 
engines. Radial air-cooled engines up to and including 
the 575-hp. B-type Hornet have been successfully op- 
erated under venturi cowling, so it is evident that all 
sizes of radial engines now on the market can be fitted 
with satisfactory venturi cowls. 
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A recent tendency exists on the part of some engine 
manufacturers to increase the horsepower output of a 
given engine by means of high compression or super- 
charging, without increasing the piston displacement 
or changing the cylinder design. Strange to say, these 
high-powered engines have presented no very serious 
cooling problems even though they have produced as 
much as 33 per cent additional horsepower with the 
same cooling surface. At least a partial explanation of 
this condition can be found in the increased speed of 
the airplanes due to the substantial increase in power. 
The literature on the subject of the required sizes of 
air passages for venturi cowls is very meager and in- 
cludes no data regarding the effect of airplane speed 
upon these requirements. Although I can offer no 
quantitative data, several good indications exist that 
the speed of the airplane has a direct bearing upon the 
cooling characteristics of any given engine. The effect 
of an increase in airplane speed is to increase the vol- 
ume of air passing through the cowling and also to 





F1G. 1—ORIGINAL STEARMAN 4D COWLING 
The Shutters and the Exhaust Collector Were Later Changed 
the Pratt & Whitney Standard, the Rear Inner Shell Was Ex 
nded to the Engine-Mount Ring and Streamline Deflectors Were 
Added 


increase the speed of the layer of air in contact with 
the cylinder-walls and cooling fins. Some specific in- 
stances of good cooling characteristics with extra- 
powered engines are subsequently stated herein. 
Cylinder temperatures may be noticeably affected by 
the grade of fuel used. Even between fuels meeting 
the specifications for fighting-grade gasoline, there may 
be a noticeable difference in cylinder temperatures dur- 
ing warm weather. Where engine temperatures are 
high, due to extreme atmospheric temperatures or to 
poorly designed cowling, an undoped gasoline from 
Eastern or Mid-Continent crudes may operate near or 
within the detonation range and increase the cylinder 
temperatures still further. Undoped gasoline from 
West Coast crudes, and other fuels containing 3 cc. or 
more of ethyl fluid per gal., usually will cause the en- 
gine to operate at cylinder-head temperatures several 
degrees lower. If detonation is noticeable at full 
throttle, it is a good indication that cylinder-head tem- 
peratures are high and may be considerably reduced by 
changing to fuels having a higher antiknock value. 
While the back pressure in the exhaust manifold is a 


*See Drag and Cooling with Various Forms of Cowling for a 


Whirlwind Radial Air-Cooled Engine; 1929 N.A.C.A. Report No 
313, p. 3 

*See Aviation, Supplement Aeronautical Engineering Sectior 
Feb, 16, 1929, p. XXAVII 


Vi 





factor independent of the cowl design, it is usually one 
which can be controlled, at least to some extent, by the 
airplane designer. Where the manifold is supplied by 
the engine manufacturer, the back pressure may be ma- 
terially affected by the type of exhaust pipe or muffler 
which completes the system. Back pressures should be 
measured by means of a water manometer attached to 
connections at several places in the exhaust system and 
should be investigated at a number of speeds up to and 
including that of full-throttle flight. Manometer read- 
ings taken only up to full throttle on the ground may be 
misleading, as the difference in back pressure between 
full throttle on the ground and full throttle in the air 
usually is quite large. If not convenient to use the 
manometer in flight, the propeller pitch should be set 
back to give full rated engine speed on the ground. 

The back pressure at any point should not exceed 
that represented by 5 in. of water. In case the back 
pressure is excessive, it should be reduced by increasing 
the exit area of the muffler or by providing a funnel- 
shaped tail-pipe for venturi action. Wholly aside from 
the improvement of other engine characteristics, reduc- 
tion of back pressure may accomplish a decrease of sev- 
eral degrees in cylinder-head temperature. In one in- 
stance the back pressure in the manifold of a J-6 300- 
hp. engine was lowered from 9 in. to 4% in. of water by 
improving the tail pipes. In spite of a 25-deg.-fahr. 
increase in air temperature between the two tests, the 
cylinder-head temperatures were pratically the same, 
which indicated that the reduction in back pressure 
would have resulted in a decrease of several degrees in 
cylinder-head temperatures had the air temperatures 
remained constant. 

Size of Entrance Opening Considered 

Regarding the cooling factors which are directly de- 
pendent upon cowl design, probably the first problem 
confronting the designer is that of determining the 
area of the air-entrance passage. The entrance area is 
the surface of the frustum of a cone generated by the 
revolution about the thrust line of the line joining the 
two nearest points of the inner and outer cowls forward 
of the cylinders. Very little published information is 
available on this subject. Fred E. Weick states* the 
required entrance and exit areas from the J-5 engine 
as 346 and 377 sq. in., respectivefy. He also advances 
the following theoretical formula for determining the 
required area for other engines, in a paper entitled Re- 
cent N.A.C.A. Cowling Developments’. 

R = (P/200)4/(P/200) - (9/N) (1) 
where 

R the ratio of the cross-sectional 

air passages of the new 
of the 200-hp. J-5 engine 

P =the horsepower of the new engine 

N the number of cylinders in the new engine 

Applying formula (1) to the Wright J-6 300-hp. or to 
the Wasp Jr. engines, to the same engines supercharged 
to 400 hp., and to the Wasp 420-hp. C-type engine, the 
required entrance areas would be 595, 872 and 930 sq. 
in., respectively. 

Tests made by our company indicate that all of the 
foregoing engines can be cooled satisfactorily with 
considerably smaller entrance areas than those stated. 
The original 4D venturi cowl designed for the Wasp 
Jr. engine, shown in Fig. 1, had a nose opening of 
35 9/16-in. diameter and a nose shutter of such size 
that the entrance area was 570 sq. in. In an effort to 
improve the cooling, the front opening was cut back 
to a diameter of 395% in., giving an entrance area of 
750 sq. in., without changing the rest of the cowl. The 
increase in entrance area made a very slight improve- 
ment in temperatures. The cylinder-heads operated at 
a temperature 4 deg. fahr. lower when the air tempera- 


areas of the 
engine to those 
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TABLE 3—EFFECT OF VARYING THE EXIT AREA 





— Temperature, Deg. Fahr.————_, 
Width Across Exit Area, Cylinder- 
Gap, In. Sq. In. Atmospheric Head Flange 
6 803 99 541 266 
5 687 95 525 260 
4 562 101 523 263 
356 514 102 534 209 


ture was 9 deg. fahr. higher, and the flange and oil 
temperatures were practically unchanged; but the loss 
in speed was 5.4 m.p.h. Later, the high-speed super- 
charged Wasp Jr. engine that develops 400 hp. was in- 
stalled under a cowl having the same nose spinning as 
that of the original, but was equipped with the large 
nose shutter furnished by the Pratt & Whitney Air- 
craft Co., which reduced the entrance area to 430 sq. in., 
neglecting the area of the shutter openings. The cyl- 
inder-head temperature of this engine ran 40 deg. fahr. 
cooler than that for the 300-hp. Wasp Jr. engine having 
a 570-sq.-in. entrance-area and the same deflectors and 
exit area. This advantage cannot be credited to in- 
creased airplane speed, since, because of an unsuitable 
propeller, the airplane speed was increased only 3 
m.p.h. 

[his unexpected decrease in cylinder-head tempera- 
ture can be accounted for in three ways: First, the 
exhaust collector used in the tests on the 300-hp. Wasp 
Jr. engine had been replaced by the Pratt & Whitney 
collector, which, being of larger diameter and faired by 
the air-heating stoves, offered less obstruction to the 
air-flow through the cowl. Second, the streamline de- 
flectors had been trimmed at the top to admit the col- 
lector, which formed a bridge between them that ex- 
tended back of the cylinder-heads, and the combination 
probably directed more air toward the rear of the heads 
than either would have done alone. Third, the shutter 
restricted the area in such a way as to cause all the 
air passing around the edge of the shutter to pass di- 
rectly over the cylinder-heads. This theory is strength- 
ened by the fact that the flange temperatures were 
higher, in spite of the larger openings in the shutter. 

Although considerable experimental work was done 
on the cowling for the Wright J-6 300-hp. engine, shown 
in Fig. 2, only one change affecting the entrance pass- 
age was made and this resulted in only a slight change 
in entrance area. The entrance area used in the best 
cowl tested on this engine was 615 sq. in. The results 
of the tests on the Wasp Jr. engine indicate that this 
area could be reduced considerably either by increasing 
the depth of the curve at the front of the outer cowl 
or by increasing the size of the nose shutter, or both. 
The former method probably would increase the speed; 
the latter would be likely to improve the cylinder-head 
cooling. It was found that the J-6 cylinder-heads ran 
hotter than the Wasp Jr. heads, which may have been 
due partly to the pressure of the exhaust collector for- 
ward of the cylinders. This was true where the Wright 
collector was used, as well as when the Stearman col- 
lector formed the leading edge of the outer cowl. 

The Pratt & Whitney Wasp C-type engine, when 
used with deflectors of streamline shape, operated at 
very satisfactory temperatures with 756 sq. in. of en- 
trance area. 

The Stearman tests referred to, as well as those 
which follow, were made in search of means for secur- 
ing satisfactory operating temperatures and not as a 
research problem. No attempt was made to determine 
the optimum value of any one factor nor of their va- 
rious combinations; however, certain facts were estab- 
lished and certain definite indications were developed. 
Concerning the factor of entrance area, it is definitely 
established that the entrance area required is not pro- 
portional to the horsepower, and that satisfactory cool- 


ing can be secured with entrance areas as small as 50 
per cent of those given by the theoretical formula (1) 
advanced by Weick. The indications are that the depth 
of the curve of the outer shell has more effect upon 
speed, and the exit area more effect upon cooling, than 
has the entrance area. 

Since the collective experience of the industry as re- 
gards venturi cowling is insufficient for the formulat- 
ing of any general design rules, all new installations are 
inherently experimental. But for nine-cylinder engines 
in the 300 to 400-hp. class it is suggested that the en- 
trance area be proportioned as follows: Lay out the 
nose of the outer cowl with a depth of about 7 in., that 
is, make the diameter of the nose opening about 14 in. 
less than the maximum diameter of the outer shell, 
which should be as small as possible without touching 
the cylinder-head ports. Include the lower surface of 
the airfoil-like section at the nose, if it can be added 
without sacrifice of accessibility or removability of the 
cowling. Design the nose shutter so as to give an en- 
trance area of about 75 per cent of that given by theo- 
retical formula (1). If the airplane is of exceptionally 


clean design and the power loading is low, no doubt 
the high speed would permit the deepening of the nose 
At any 


curve and the reduction of the entrance area. 





Fic. 2—THE ORIGINAL HINGED 4C CowL, WHICH WAS LATER 
REVISED AS SHOWN IN FIG. 3 


rate it is felt that these suggestions, if followed along 
with those subsequently given for the other design 
factors, will at least give good cooling characteristics 
and provide a good starting point from which to ex- 
periment with improvements. 


Desirable Size of Exit Opening 


Referring again to Weick’s formula (1) for area of 
air passages and calculating the exit areas for the 300, 
400 and 420-hp. engines, we find that the required 
areas are 648, 950 and 1013 sq. in., respectively. In 
tests on the Wasp Jr. engine with the Stearman 4D 
cowl, it was found impossible to achieve good cooling 
with 430 sq. in. of exit area; but, with streamline de- 
flectors, 650 sq. in. was found to be sufficient. This 
exit area was also used on the 400-hp. Wasp Jr. engine 
with even better results. Somewhere between these 
values there would be an optimum value, and there is no 
reason to believe that it would not agree closely with 
that found for the Wright 300-hp. engine. During the 
tests on the J-6 300-hp. engine with the 4C cowl, a 
definite check was made on the effect of varying the 
exit area by means of a band clamped over the rear 
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of the outer shell, other factors being kept constant. 
The results of these tests are listed in Table 3. 

No timed speed runs were made during these tests, 
but there was no noticeable difference in indicated air- 
speed. The best exit area for this particular installa- 
tion was found to be 562 sq. in. No doubt if a different 
type of deflector had been used, or any of the other 
factors had been changed, some other value would have 
proved best. At least we know that a 300-hp. engine 
can be satisfactorily cooled with 562 sq. in. of exit area. 
On the Wasp C-type engine with the Stearman 4E cowl, 
660 sq. in. was found to give satisfactory cooling, and 
no further experimenting was done. 

Summarizing the foregoing exit-area data, it seems 
that the 300, 400 and 420-hp. engines require not more 
than 362, 650 and 660 sq. in. of exit area, respectively, 
while there is reason to believe that the last two might 
be reduced without detriment to cooling. These values 
correspond to 86, 70 and 65 per cent of the values given 
by formula (1), indicating that the area required per 
horsepower decreases with engine size. Here again 
the airplane speed may be influencing the cooling, the 
Wasp C-type engine giving a speed 11 m.p.h. higher 
than that given by the J-6 300-hp. engine. 

The design of the exit-air passage may have an im 
portant bearing upon cooling as well as speed. The 
design should be such as to cause the air leaving the 
cowl to smooth out along the fuselage as much as 
possible. Curving the inner shell so that it becomes 
tangent to the fuselage lines near the exit will aid in 





Fic. 3—STEARMAN 4C COWL ADOPTED FOR THE J-6 300-HP. 
ENGINE 
rhe Exhaust Elbows Were Redesigned To Give Better Acce 
sibility and Lower the Head-Resistance, and the Outer Shell Was 
Extended To Reduce the Exit Gap to 4 In. in the Final Desi 


this. It is suggested that the exit area for cowls on 
300-hp. engines be made about 85 per cent of the value 
given by the theoretical formula (1), and that this per- 
centage be reduced for larger engines, taking into con- 
sideration the expected speed of the airplane. 


Continuity of the Outer Shell 


The original N.A.C.A. cowling design included a 
curved inner shell extending throughout the cowl from 
the nose of the engine to the point where it faired into 
the fuselage lines. The curves were designed to con- 
duct the air past the cooling fins of the engine and 
out of the rear opening in such a way as to produce a 
smooth flow of air along the sides of the fuselage. This 
is another particular in which many commercial cowl 
designs have varied radically from the original. Tests 
made on Stearman airplanes have indicated that carry- 
ing the inner shell forward past the cylinders has no 






wy) A 








particular virtue from the viewpoint of speed, and re- 
sults in high flange-temperatures. In fact, on two of 
the three engines tested, it was found impossible to 
obtain satisfactory flange cooling where an inter-cylin- 
der cowl was used. No tests with a continuous inner 
cowl were made on the third engine. From a speed 
viewpoint, it. was found sufficient to carry the inner 
shell forward only far enough to extend out of sight 
under the outer cowl, curving it in such a way as to 
tend to produce an air-flow tangential to the fuselage. 
Nose shutters were included for seasonal flange and 
oil-temperature control, but all inner cowling between 
these points was omitted. 

In the course of experiments on these cowls it was 
found that extending the inner shell forward and taper- 
ing it down to the engine-mount ring, as shown in Fig. 
3, resulted in better engine cooling. Accordingly, this 
type of inner shell was adopted for the J-6 300-hp. 
and the Wasp Jr. engines. The temperatures of the 
Wasp Sr. engine being satisfactory, this extension of 
the inner shell was omitted so as to secure better acces- 
sibility. Apparently, other manufacturers have had 
somewhat the same experience, as the Lockheed models 
and the Consolidated Fleetster commonly operated not 
only without the inner shell but also without the nose 
shutter. 

Where the inner shell forward of the engine-mount 
ring is omitted, the nose shutter must be made of fairly 
large diameter to be effective in controlling flange and 
oil temperature, because of the tendency of the air- 
stream to eddy back of the shutter and cool the crank- 
case even when the shutter openings are closed. Where 
inter-cylinder deflectors are used, closing the nose- 
shutter openings may raise the flange temperature 
somewhat and at the same time lower the cylinder-head 
temperature, probably because most of the air which 
formerly passed through the openings and over the 
flanges is forced out around the edges of the shutter 
and strikes the cylinder-heads and _ deflectors. Of 
course, the size of the shutter is limited by the entrance- 
area requirements, if a good deep nose-curve is to be ob- 
tained. The low effectiveness of the nose shutter in 
raising flange and oil temperature should cause no con- 
cern until cowls are developed which result in consid 
erably lower temperatures than those in common use. 

From the data now available it seems that, in de 
signing a cowl for a 300-hp. engine or for the extra- 
powered engines of that size, it would be advisable to 
run the inner shell inward to the engine-mount ring; 
on larger engines it may be terminated just inside of the 
outer shell. 


Baffles or Deflectors Are Important 


The inclusion of some sort of inter-cylinder baffle or 
deflector, whether complete inner cowling is used or not, 
is vitally important to the design of a venturi cow] if it 
is to cool the engine satisfactorily. I cannot recall a 
venturi-cowl installation in successful commercial use 
in which some device of this kind is not employed. The 
purpose of the inter-cylinder deflector is twofold. First, 
it deflects the air entering the space between the cylin- 
ders from a straight path and causes it to flow around 
toward the rear of the cylinder. Second, and probably 
more important, it increases the velocity of the layer 
of air near the cooling fins at the sides and rear of the 
cylinder. 

Where there is any movement of air past the cylin- 
der, that portion midway between two adjacent cylin- 
ders will be heated very little. The curve of air tem- 
perature plotted against distance from the cylinder 
would have a very steep negative slope. This can be 
checked by holding the hand between the cylinder- 
heads of a hot engine while the propeller is turning. 
On one test, made by me, a flange thermocouple be- 
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Fic. 4—TYPES OF DEFLECTORS TESTED ON THE WASP JR. 


ENGINES 


came short-circuited by the edge of a deflector about 
“eg in. from the flange, and the temperature dropped 
about 100 deg. fahr. Further, due to skin friction, the 
layer of air next to the cylinder tends to travel slower 
than the air farther away. It seems logical, therefore, 
that better cooling will result from obstructing the 
passages between cylinders in such a way that the air 
will be crowded over against the cylinders and forced to 
travel at a higher speed. In other words, a small vol- 
ume of high-velocity air in contact with the fins will 
dissipate more heat than a large volume of slower- 
moving air at.a greater distance. 

An infinite variety of deflector designs can be evolved 
which achieve the foregoing result to a greater or lesser 
degree. Figs. 4 and 5 show some of the designs tested 
by our company. The effect of some of these types 
was checked directly, tests being made with and with- 
sut the deflectors on the same day. In other cases the 
change in deflectors was accompanied by changes in 
other items, thus destroying the comparability of the 
results; however, in most cases, a good idea of the ef- 
fectiveness of the deflectors 
could be obtained. In all 
except the A _ design 
shown in Fig. 4, the tests 
were made with the nose 
shutters open. The results ™ 
obtained with these’ types na 
were as follows: 

Design A in Fig. 4 was 
tested with the cowl shown in 
Fig. 1. With shutters open, 
the deflectors raised the 
flange temperature 6 deg. 
fahr. and lowered the cylin- 
der-head temperatures 5 deg. 

With the shutters closed, the ' [ 
flange temperatures were low- | 
ered 2 deg. fahr. and those | 
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of the cylinder-heads 24 deg. 
There was a difference of 13 
deg. fahr. in air temperature 

in favor of the cowling with- 

out deflectors. If the results 1! 
are based on the difference 
between air temperature and 
cylinder temperature, instead 
of an actual cylinder tempera- ‘a 

ture, the effect of the deflector Fic. 5—TyYPeEs OF 


Highest Point of Crankcase 
between Cy/inders 
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— ae oF would be: With shutters 
3 open, flange temperatures 


were lowered 7 deg. fahr. and 
those of the cylinder-heads 18 
deg.; with shutters closed, 
flange temperatures were low- 
ered 15 deg. and those of the 
cylinder-heads 37 deg. 

The deflectors shown as de- 
sign B in Fig. 4 were tested 
under the same cowl, with the 
addition of finger cowling ex- 
tending 934 in. aft of the cyl- 
inder center-line. Two sizes 
of scoop’ deflectors were 
tested, and the larger one was 
tested in two positions, with 
the leading edge located at 
one-half and at two-thirds of 
the cylinder spacing. Again 

=e using the difference between 
c) air and cylinder temperatures 
as a basis of comparison, the 
small scoops, set at one-half 
the cylinder spacing, raised 
the flange temperatures 20 deg. fahr. and those of the 
cylinder-heads 1 deg.; the large scoops, set at one-half 
the cylinder spacing, raised the flange temperatures 21 
deg. and those of the cylinder-heads 11 deg.; and the 
large scoops, set at two-thirds the cylinder spacing, low- 
ered the flange temperatures 19 deg. and those of the 
cylinder-heads 24 deg., compared with the same cowl 
without deflectors. This large difference is no doubt 
due to the twist of the slipstream, which is such as to 
cause a scoop set on the center-line and extending for- 
ward of the cylinders to blanket the cylinder. 

Design C in Fig. 4 illustrates the deflector which is 
now standard on the Stearman 4D and 4E cowls. 
Tested on the Wasp Jr. engine under the cowl shown 
in Fig. 1, this deflector lowered the flange tempera- 
tures 16 deg. fahr. and those of the cylinder-heads 42 
deg. On the Wasp C-type engine, it lowered the flange 
temperatures 47 deg. and those of the cylinder-heads 
94 deg. 

The first deflector to be tested on the Wright J-6 
300-hp. engine is shown as design A in Fig. 5 and is 
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shown installed in Fig. 6. This deflector lowered the 
flange temperatures 12 deg. fahr. and those of the 
cylinder-heads 41 deg. The same streamline deflector 
used in the Wasp Jr. and the Wasp C-type engines, but 
13 in. high, was tested on this cowling on No. 1 cylinder 
only, No. 4 cylinder being without deflectors. The dif- 
ference in temperature between these two cylinders 
showed a drop of 45 deg. fahr. on flanges and 21 deg. 
on cylinder-heads due to the deflectors; but this is not a 
good comparison because these two cylinders some- 
times show quite a difference in temperature even when 
equipped with identical deflectors, No. 1 cylinder 
usually running highest. Reducing the height of this 
deflector from 13 in. to 11 in. had practically no effect 
on temperature. 

Deflectors of designs B, C and D in Fig. 5 were tested 
with the cowl shown in Fig. 3, which was not tested 
without deflectors. Compared with the 354 x 6%4 x 11- 
in. streamline deflector, design D in Fig. 5 raised the 
flange temperatures 21 deg. fahr. and those of the 
cylinder-heads 21 deg. Compared with the same de- 
flector, design C in Fig. 5 lowered the flange tempera- 
tures 7 deg. fahr. and raised those of the cylinder- 
heads 13 deg. Deflector design B in Fig. 5 lowered the 
flange temperatures 5 deg. fahr. and raised those of the 
cylinder-heads 5 deg., compared with the smaller de- 
flector; but, as the exit area was decreased, this 
flector gave very good results and was retained. 

These tests rather thoroughly establish the superior- 
ity of the streamline shape of deflector over those of 
open section so far as cooling is concerned. The ad- 
vantage does not end here, however, because the speed 
tests showed that the speed of any given cowling with 
streamline deflectors was always equal to, and some- 
times greater than, the same cowling without deflectors. 
With the other types, the speed was somewhat greater 
with deflectors removed. 


de- 


Lower Chord of Airfoil Section at Nose of Outer Cowl 


In the cowling recommended by the N.A.C.A., the nose 
of the outer cowl is formed of a curved outer sheet and 
a flat inner sheet, giving the general appearance of a 
thick airfoil section at the entering edge of the outer 
cowl. The omission of the inner sheet forming the 
lower surface of this airfoil-like section is probably one 
of the most universal departures from the N.A.C.A. 
recommendations in commercial applications of venturi 
cowling. On most engines the location of the surface 
of the outer cowl with reference to the cylinder-heads 
is such that, if this sheet is used, it must either be 
made so short as to be practically useless or else it 
must be fitted around the numerous projections on the 
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Fic. 7—THE INNER SHELL OF THE COWLING SHOWN IN FIG. 
6 AND CONSIDERED AS A CONVENTIONAL COWL FOR THE PUR- 
POSE OF SPEED COMPARISON 


cylinder-heads at the expense of a great amount of 
labor and the sacrifice of accessibility and removability 
of the cowl. The efficiency of this item in reducing drag 
has not been thoroughly demonstrated by specific tests, 
and many successful cowls have been developed where 
it was entirely omitted. Of the cowl designs I have 
tested, one on the J-6 300-hp. engine, shown in Figs. 
6 and 8, and one on the Wasp Jr. engine, which incor- 
porated this inner shell, showed the poorest perform- 
ance of any. Figs. 6 and 8 show a venturi cow! tested 
on the J-6 300-hp. engine in which the continuous inner 
shell and the airfoil nose section are used. Fig. 7 shows 
the same cowl with the outer shell and deflectors re- 
moved, which was considered as a conventional cowl 
for comparison of speeds. The cowl in Figs. 6 and 8 
showed a top speed 0.75 m.p.h. higher than that in Fig. 
7, while the one shown in Fig. 3 was 7.76 m.p.h. faster 
than that in Fig. 7. This may have been due, not to 
any adverse effect of the presence of the airfoil sec- 
tion, but to the fact that in both of these cowls the 
diameter of the nose opening was large and the depth 
of the curve at the front of the cowl shell correspond- 
ingly small. The best cowl developed for the J-6 300- 
hp. engine included, however, a faired exhaust collector 
in the nose of the outer cowl, which gave the cross-sec- 
tion some resemblance to an airfoil section. 


Design Factors Are Interrelated 


Although it is a matter of record that the J-6 300- 
hp. installation was slightly faster than the Wasp Jr. 
engine installation, in which a single-surface outer 
cowl was used, many other factors may have accounted 
for the difference. The majority of manufacturers us- 
ing venturi cowling on engines not designed with front 
exhaust-ports employ a single-shell outer cowl with 
considerable depth to the curve at the nose. In the 
best cowls I have tested, the depth of this curve, or, to 
be more specific, the difference between the maximum 
radius of the outer shell and the radius of the nose 
opening, is 6 to 7 in. It seems likely that the depth of 
this curve could be materially increased, with a cor- 
responding increase in performance, on airplanes of 
sufficient speed to give a large volume of cooling air. 

It should be noted that the several factors involved 
in the design of venturi cowls are more or less inter- 
related. To determine the effect of changes in one 
factor, it is necessary to hold all the other factors con- 
stant. The size of exit area required, for example, may 
be dependent upon the entrance area used. Similarly, 
the exit area required for satisfactory cooling may 
depend upon the efficiency of the inter-cylinder deflec- 








tors employed. The values of entrance and exit areas 
already given were determined from test cowls incor- 
porating the best types of streamline deflectors. 

Since the engine-cylinder temperatures usually are 
somewhat higher with venturi cowls than with conven- 
tional cowls, it naturally would be expected that oil 
temperatures would also be somewhat higher. Experi- 
ence has shown that this is true. It is necessary, there- 
fore, in venturi-cowling installations, to give particular 
attention to the design and ventilation of the oil tank. 
In any installation, the oil tank should be located and 
designed so that it will receive the greatest possible 
amount of cooling air, using scoops and flues if neces- 
sary, and preferably providing means for controlling 
the airblast to accommodate seasonal changes. This is 
especially important in venturi-cowling installations, 
and it is well to design the installation with a view to 
adding an oil radiator should it be found necessary in 
preliminary tests. 

In case the test shows that ventilation will not give 
adequate oil cooling, it will be necessary to provide some 
sort of oil cooler such as a cartridge-core radiator or 
finned tubing. An excellent radia- 
tor for this purpose is the Harrison 
Viscon Oil Cooler, which is capable 
of withstanding high internal pres- 
sures and is fitted with an auto- 
matic pressure-relief bypass which 
prevents damage to the cooler in 
case of stoppage of the core by dirt 
or congealed oil. It has the addi- 
tional advantage of operating 
equally well at the side, bottom or 
top of the cowling, and can be pur- 
chased in several sizes to meet the 
requirements of any particular in- 
stallation, all sizes fitting the same 
mounting brackets and connecting 
pipes. 


Effect of Cooling Modifications on 
Speed 


In the case of the particular 
cowls tested by our company, very 
little sacrifice in speed was entailed 
by modifying the original designs 
to secure satisfactory cooling. On 
the J-6 300-hp. engine with the 4C 
cowl, the first cowl design to be 
tested, shown in Fig. 2, gave a top 
speed of 147.5 m.p.h. The changes 
required to obtain proper cooling 
were (a) using two 4%-in. outlet 
elbows and tail pipes instead of one 
4-in.; (b) extending the inner shell 
forward and inward to the engine- 
mount ring; (c) adding large streamline deflectors; (d) 
enlarging the exit area from 430 to 562 sq. in.; and 
(e) adding a small Harrison Viscon Oil Cooler. These 
changes brought the cowl to the form shown in Fig. 3, 
with the exceptions noted in the caption, and it gave a 
top speed of 144.5 m.p.h. The loss of 3 m.p.h. can be 
accounted for largely by the addition of the extra tail 
pipes and oil cooler. 

Considering the cowl shown in Fig. 7 as conven- 
tional, the increase in top speed due to the venturi 
cowls was 10.7 m.p.h. for the original and 7.7 m.p.h. 
for the final cowl. The conventional cowl in Fig. 7 was 
4 m.p.h. better than the cowl shown in Fig. 2 with the 
outer shell removed. 

On the Wasp Jr. engine with the 4D cowl, shown in 
Fig. 1, the top speed was 143.04 m.p.h. with small 
streamline deflectors. The changes required for proper 
cooling were: (a) changing to 334-in. deflectors; (b) 
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extending the rear inner shell to the engine-mount 
ring; and (c) increasing the exit area from 420 to 650 
sq. in. The top speed was then 141.50 m.p.h., which 
was a loss of 1.54 m.p.h. _The speed with the outer 
shell removed was 130.24 m.p.h. and, if the increase due 
to a conventional cowl is assumed, the same as found 
for the J-6 300-hp. engine, the speed under conven- 
tional cowling would be 134.24 m.p.h. The final cowl 
can then be credited with an increase of 7.26 m.p.h. in 
top speed. The speed attained with the 4E cowl, pow- 
ered with the Wasp C-type engine, was lowered 13 m.p.h. 
by the removal of the outer cowl, which indicates a 
9-m.p.h. increase between conventional and venturi 
cowling. These increases are not large, compared with 
those attained on airplanes of cleaner types. 

The most that it is possible for any cowling to do 
is to reduce the drag of the engine-fuselage combina- 
tion to that of the fuselage with the engine removed 
and the nose rounded. In designs where the engine 
drag is a small percentage of the total drag, even this 
ideal cowl would not greatly increase the top speed. 
The efficiency of the cowling is proportional to the re- 
duction in drag of the engine-fuse- 
lage combination, and not to the in- 
crease in top speed. Considering that 
these cowls were tested on an open- 
cockpit biplane without any special 
fairing, they do not compare badly 
with cowls showing increases of 15 
to 20 m.p.h. on the cleanest types 
of cabin cantilever monoplanes. 

This is brought out graphically 
in tests of the Wasp-powered 4E 
cowl with special equipment. With 
stock equipment, including venturi 
cowling, the top speed is 156.7 
m.p.h. With the addition of wheel 
pants, fillets at the stabilizer and 
fin, propeller spinner, and fairings 
over the junction of the fuselage 
and landing-gear struts, the top 
speed is 164.16 m.p.h. With the 
same cowling and fairing, and with 
the front cockpit covered and an 
engine equipped with 10:1 blower 
gears, the top speed is 181 m.p.h. 
If the venturi cowl in this last com- 
bination were replaced with a con- 
ventional cowl, there is no doubt 
that the advantage of the venturi 
cowl would be much more pro- 
nounced than on the stock model. 


oo Summary 


THE COWLING 
In conclusion, attention is again 
directed to the fact that the experi- 
mental data and recommendations given here apply 
to nine-cylinder radial engines in the 300 to 450- 
hp. range. Conditions might be considerably changed 
for engines of fewer cylinders, where a_ greater 
portion of the cylinder circle is unoccupied by cylinders. 
Even within the range studied, each new installation 
must be carefully checked for temperatures and tested 
for possible improvements in speed increase. The ex- 
perience upon which this paper is based includes only 
one fuselage size, and a change in this factor might 
make radical changes in the requirements. Installa- 
tions in airplanes for which the speed is expected to be 
very high—or where the speed, even with a good cowl, 
will be low—demand special treatment. 

For the designer who wishes to lay out a venturi 
cowl for a 300 to 450-hp. engine in an airplane which 
is expected to travel 140 to 180 m.p.h., the following 
summary of recommendations should be useful: 
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(1) Since the depth of the curve of the outer shell is 
one of the most important single factors in 
speed increase, the depth should be made about 
7 in., or possibly more. The length of the 
outer cowl should be as great as the distance 
from the fire wall will conveniently permit. It 
may be flared, either in or out, to a limited 
extent, without greatly affecting the speed. 
The outer cowl should extend forward as far as 
propeller clearance will permit. The baffle or 
lower shell completing the lower chord of the 
airfoil at the nose should be included, if it can 
be done without sacrifice of ibility, but 
is not of prime importance. 

(2) The shutter should be designed so as to give an 
entrance area of about 75 per cent of that 
given by the theoretical formula (1) quoted. 

(3) The inner shell should be designed so as to 
the exit air-flow to smooth out along the side 
of the fuselage. On engines of 300 hp. it is 
recommended that the inner shell be tapered 
down to the engine-mount ring; on larger en 
gines it may be terminated just far enough 

under the outer shell to give a good appearance 


access 


cause 










()' R THREE great arteries of commerce are the high 
ways, the waterways and the railways, named in the 
order of their service to man. The motor-truck 
the highway as important as either of the other 
transportation. It has supplied what is lacking between 
the railroad and the steamboat, plus the team and the 
wheelbarrow. Airways are also being developed, and each 
day the commercial aspect of this form of transportation 
becomes more important. 
About 95 per cent of all 


has made 
modes of 


tonnage moved in the United 
States annually passes, at some time or other, over th 
highways. Within the last decade the motor-truck has in 
creased the ton-mile haul on the highway more than 1000 
per cent. It has increased the size of the load, has de 
creased the time between points of delivery and in mos 
cases has decreased the cost. 
Transportation of any form 


has two outstanding ele 


ments: one, Time: the other, Cost. The shortening of time 
between two points for the shipment of merchandise has 
been the most important development of our time. The 


law of economics deals with cost, which in itself is the foun 
dation of all business. 

The building of railroads brought incomplete transporta 
tion service, which centralized generally around either 
“rate-breaking” points or “transport-breaking”’ points; and 
so it was that road-transport companies, moving with the 
tide, so to speak, formed the connecting link between rail 
head and store door by taking over that movement for the 
railroads, the result being what was usually termed “stor: 
door delivery.” 

The Interstate Commerce Commission rendered a report 
in 1928 in which it pointed out that the less-than-carload 
traffic of the Class 1 railroads in 1924 constituted but 3.13 
per cent of the total tonnage, yet it used 25.7 per cent of 
the railroad equipment and involved 32.2 per cent of the 
claims that were paid for loss and damage on all traffic. 
In 1930, less-than-carload tonnage constituted 2.57 per cent 
of the total; but, according to a bulletin issued by the 
American Railway Association, the less-than-carload move 
ment was 26.5 per cent of the total number of freight cars 
loaded. A more recent bulletin upon this subject issued by 
the association in June, 1931, shows that in 22 weeks of 
that year the less-than-carload movement comprised 4,720,- 
116 cars, out of a total of 15,988,235 cars loaded with rev- 
enue freight. This was approximately 29.5 per cent. 
When one considers the large investment in the equip- 
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(4) The exit area on 300-hp. engines may be made 
about 85 per cent of that given by the theoret- 
ical formula (1). On larger engines this pro- 
portion may be reduced, giving consideration 
to the expected high speed of the airplane. 

(5) A good design of inter-cylinder defiector should 
be included, preferably one of streamline sec- 
tion and generous size, placed with the enter- 
ing wedge about 2 in. aft of the cylinder cen- 
ter-line. 

(6) Care should be taken that the back pressure in 
the exhaust system is not excessive. 


) Special attention should be given to the design, 
location and ventilation of the oil tank, and pro- 
vision should be made in the design for the 
installation of an oil cooler if this should be 
found necessary. 


It is felt that the foregoing recommendations will 
result in a cowl that will give reasonable satisfaction 
in speed and in cooling; one which can be used as an 
experimental starting point from which to develop the 
best possible cowl for a given installation. 





ment necessary to 


handle this small proportion of the ton 
nage, the enormous maintenance expense to keep 25 to 30 


per cent of the cars in good order, the excessive claims for 
loss and damage to such freight, and the very large amount 


of labor necessary in handling, it is easy to understand 
why many students claim that the railroads could 
money if they would pass this traffic to the trucks. A 
vears ago Sterrett & Co., of the City of Washington, made 
an exhaustive survey which showed that less-than-carload 
tonnage was unprofitable for railroads on a haul of less 
than 50 miles, while it was quite profitable for motor-trucks 
up to this distance. Recently a trucking authority has 
stated that this traffic is profitable for the motor-truck up 
to a distance of 200 miles. Be that as it may, if the first 
principle of transportation is to be. fulfilled, there is need 
for coordination of railway service and motor transport, or 
waterway service and motor transport, so that the shipper 
shall receive the best service possible at the lowest rate. 

Railroads are in the business of transporting freight be 
tween the doors of customers that are on railroad sidings, 
and even if a customer is on a siding, his shipment is lim 
ited to a minimum of 6000 lb. Many customers of railroads 
are not on sidings, and the railroad has no way of furnish- 
ing rail transportation to those customers. To that extent 
the railroads are not unlike merchants or manufacturers 
who have no delivery systems. For this reason, one should 
not be surprised that there has been a decrease in the use 
of a part of the service that the railroads are in a position 
to furnish. 

It is felt that the most reasonable solution of this prob 
lem is the organization of coordinating companies. This 
may eventually mean companies of sufficient capital to own 
and operate railways and motor-transport lines, as well as 
water carriers and airlines. 


Save 


few 


Less regulation of railroads seems logical, because there 
seems as yet to be no way to regulate many of the motor 
trucks now operated on streets and highways. Equality of 
opportunity cannot come from driving motor transport from 
the highways, because the Nation has built good roads, and 
the problem now is to pay the bill. The process of coordina- 
tion will be an economic one, and each type of transport 
that best fulfills its economic sphere will therein reign 
supreme.—From a paper presented before the Kansas City 
Section by A. H. Gossard, M.S.A.E., Middle West Utilities 
Co., Chicago. 


Some Problems of the 


Motor- Transportation Executive 


Discussion of T. L. Preble’s Transportation Meeting Paper’ 


Teer ase engineering is said to be as 
real a branch of engineering as is civil, mechanical, 
electrical or any of the other recognized engineering 
branches. In this discusser’s opinion, some of the 
men who have not been successful as transportation 
superintendents, even though they have put forth 
their best efforts, have failed because they could not 
portray successfully to their “boss” exactly what they 
had accomplished and what they were trying to do. 
This person says also that, as business conditions im- 
prove, the transportation executive must ever be alert 
to avoid former wasteful methods. 

Setting up an ideal for transportation development, 
following through on one’s transportation program 
and reducing transportation costs, constitute the 
transportation engineer’s job, according to another 
discusser’s opinion. He questions whether any execu- 
tive in a large organization would reach his goal un- 
less he had the absolute backing of the boss. 

Questions concerning the organization of a super- 


L. V. NEWTON’:—Transportation engineering is as 
real a branch of engineering as is civil, mechanical, 
electrical or any of the other recognized engineering 
branches. Referring to Mr. Preble’s statements about 
evolution, the job of the transportation executive, or 
whatever his title may be, has evolved from the garage 
superintendent’s and the mechanic’s job; but it is a legi- 
timate engineering job and must be treated as such. 
When one considers the amount of money for which 
the transporation executive is responsible, it is evident 
that his job is a big and important one and that it 
must be treated strictly from an engineering and a 
common-sense viewpoint, rather than from the view- 
points of supposition and guesswork. I believe that the 
Society can go far in furthering the idea that all com- 
panies operating motor-vehicles hire a transportation 
superintendent. The manufacturers can go far in this 
direction, as Mr. Preble stated. As soon as the trans- 
portation manager has his job, it is up to him to per- 
form and to hold it. 


I believe that some of the men who have not been 
successful as transportation superintendents, even 
though they have put forth their best efforts, have 


failed because they could not portray successfully to 
their “boss” exactly what they had accomplished and 
what they were trying to do. This was often caused by 
the fact that they did not have a cost-analysis system; 
or, if they did have it, they did not know how to use it. 
Never before was cost keeping so important to guide 
the transportation engineer intelligently. After he has 


‘The paper was published in the December, 1931, S. A. E. 
JOURNAL, beginning on p. 431. The author is a Member of the 
Society and sales manager for the Pierce-Arrow Division of the 
S.P.-A. Truck Corp., Buffalo. N. Y. 

2M.S.A.E.—Automotive engineer, Byllesby 
agement Corp., Chicago. 

§M.S.A.E.—Manager, motor-vehicle 
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committee, made up of members of the different trans- 
portation and commercial organizations are discussed. 
Emphasis is placed on salesmanship and control, the 
need for specially built vehicles for specialized busi- 
nesses is stressed and the widening scope of motor 
transport is commented upon. Statements are made 
regarding the advantages and disadvantages of cen- 
tralized control and about sales considerations. 
Among other opinions presented are that personal 
contacts are well worth while, that problem analysis 
is increasingly important and that the “boss” 
gated to cooperate. The term “transportation man- 
ager” is advocated in place of “transportation super- 
intendent.” Types of salesman are classified and a 
suggestion is made that the subject of the transpor- 
tation manager should be studied with respect to man- 
agement of small, medium and large-size fleets. Bet 
ter cooperation is needed between the manufacturers 
and the users of equipment, and it is emphasized that 
capacity for building up public good-will is desirable. 


is obli- 


performed his work well, it gives him data which he 
can tabulate into such form that his superior can inter- 
pret it quickly and gain a complete understanding of 
what his transportation engineer has accomplished. 
Our principals, who entrust us with supervising their 
transportation, are interested only in how well we do 
this job and how much it costs. 


Transportation Executives Must Be Cautious 


The financial crash that occurred approximately in 
October, 1929, began a period in business which caused 
us to think in an entirely different way and possibly to 
forget some of the fanciful things we had done prior 
to that time. Undoubtedly, we were all put under very 
high pressure to effect economies and do our work bet- 
ter than ever before. Our personnel was cut down, in 
most cases, but we still had to carry on. But, in the 
last two years, all of us have learned how to operate 
better than we had thought we could. We have brought 
about new levels in low transportation costs, but we shall 
need to work hard to hold them. As business conditions 
improve, the transportation executive must ever be 
alert to avoid reversion to former wasteful methods. 

Never before was the transportation executive’s posi- 
tion as important as it is right now. The large at- 
tendance at this meeting is indicative that the princi- 
pals for whom we are working realize that there is 
something worth while about transportation engineer- 
ing or they would not allow us to spend money to come 
here. 

A. F. COLEMAN*:—Setting up an ideal for transporta- 
tion development, following through on one’s transpor- 
tation program and reducing transportation costs, con- 
stitute the transportation engineer’s job. Mr. Preble 
certainly hits the nail on the head. If one has no frame- 
work on which to build the rest of a transportation 
organization, he has no definite incentive and no defi- 
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S. A. E. 


nite target at which to hence one would arrive 
nowhere. Even with such a plan in mind, I question 
whether any executive in a large organization would 
reach his goal unless he had the absolute backing of the 

No one of us is big enough to step into an organi 
zation that has been established for 
plish anything unless the boss who hires 
tion engineer is willing to back him up, | 


shoot : 


hogs. 
and accom- 
a transporta 
lieve in what 


years 


his engineer thinks is right and help him put it over. 
Mr. Preble made a very good suggestion of organiz- 
ing a supercommittee made up of members of the differ 


ent organizations, not necessarily of the Society, but of 
other transportation and commercial organizations. The 
difficulty would be in getting some superactivity out of 
the committee. Getting a committee to function is the 
toughest job that an official has. If such a committee 
could be organized and its members were willing to 
devote some time and careful thought to this transpor 
tation problem, which certainly has many angles that 
have not been touched, this would give valuable 
assistance to all of us and make our jobs better ones. 

The brochure outlining the University of Michigan’s 
new course in automotive engineering is the first defi- 
nite program that I have seen any school make which 
will prepare a man to enter transportation engineering. 
This is a long step forward and I hope that some of the 
other large schools will follow suit. Many men in the 
organization and in the business at present have gradu 
ated through the service channel and have come up to 
the top from the garage. These men certainly know 
their We probably could learn more from 
them than from the men whose training is purely aca- 
demic, because they have been through the mill from 
the ground up; but we can, in our organization, 
technically trained men. 


even 


business. 


use 


Salesmanship and Control Emphasized 


A. H. Gossarp*:—If I were to place emphasis on any 
one point in the paper, it would be on salesmanship. It 
surprises me that sometimes the ideas which one is 
trying to sell will stick. A great deal of satisfaction 
lies in that. Next in line of importance is control. Mr. 
Preble discusses particularly the centralized method of 
control, but I am becoming more and more sold on a 
decentralized system. Some things need to be central- 
ized, but in a limited way. Some of the important items 
that Mr. Preble has listed as necessary for a centralized 
system apply equally well to a decentralized system. 

Regarding the procedure under a program, when | 
first started out as a motor-transportation executive | 
realized that what I had was a selling job. The first 
thing that was started was a cost record. The second 
thing that I realized as necessary was that the execu- 
tives must be shown certain important factors that re- 
lated to motor transportation, and that, in a big system, 
to get the story over to them in a hurry, one could not 
talk to all of them. So, graphs and charts were made, 
based on studies that we had made, and these were sent 
to all of the executives to give them some basis of com 
parison. In the cases in which the charts were not 
favorable, the executives were not pleased, but they 
thought the charts fine when they showed good results. 
Charts that were below average—while the executives 
did not like what they revealed—furnished an incentive 
to improve the figures. Charts showing good results 
induced the men to strive to do better. 

Regarding the purchase of the most suitable unit, one 
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cannot go very far wrong today in purchasing motor 
equipment, no matter what kind or make it is. The 
results will show up very quickly if one does make a 
mistake, because the automotive industry has reached 
the point where its product generally is mighty good. 

Trends in design are rather bothersome in that some 
of them are changing so fast that it is difficult to keep 
up with them. Some trends are caused by legislation, 
which has changed more in the last year than has any 
other single factor that will affect the automotive in- 
dustry. 


Special Vehicles Needed for Specialized Businesses 


A. B. PYMER’:—The feeling of the operators in the 
baking industry toward the manufacturers is that they 
are lazy about finding out what is needed. Bakers have 
to buy trucks that are capable of hauling heavy loads 
such as ice, coal and milk. The manufacturers build 
specially designed trucks for the milk distributors, but 
the bread distributor has to take what he can get or 
leave it. In the house-to-house-delivery business such 
as ours, the maximum load that we have to carry on 
Saturdays when we are feeding the people for two days 
instead of for one—that is, the containers and the 
product, exclusive of the salesman and the truck’s own 
equipment—is about 750 lb. Yet, if we buy the so-called 
'4-ton truck, we get one that—after we put it through 
350 to 400 stops and starts every day for 36 months—is 
not worth a nickel except for the engine, which must be 
governed at that, to keep it in service. So, it seems 
that Mr. Preble’s point, that the manufacturers should 
get better acquained with the needs of the buyers, is 
certainly well taken. 

I have made contact with several of the so-called 
higher executives of truck-manufacturing companies 
recently and have found only one who was even willing 
to discuss with me what the bakers really need. That 
seems to be a deplorable condition, particularly in these 
pressing times. If the manufacturers hope to sell a 
large number of commercial units, they should build 
trucks to meet the needs of the large businesses, of 
which the baking business is one. 

Analysis of Buyers’ Needs Essential 

A. J. SCAIFE’:—Without question, the manufacturers 
of motor-vehicles might have saved themselves a lot of 
manufacturing expense if they had taken advantage of 
opportunities to analyze the needs of the prospective 
buyers of the vehicles they expected to build. I know 
of one transportation engineer who, in his enthusiasm, 
spent much money and time consulting the users of 
equipment as to what kind of a truck they wanted. 
To me, that was a waste of time and effort and money. 
He did not know, and many of them do not know, what 
kind of a truck they want, except for the statement 
we so often hear that we must meet the public’s de- 
mand. There is no public demand. The public did not 
demand the electric light; but, when the electric light 
was developed, the public used it. The public did not 
demand an automobile before an automobile was made; 
but, after it was made, the public used it. 

The problem, I believe, of the transportation engineer 
and of the manufacturer is to find out what the cus- 
tomer is trying to do and what his problem is; then to 
suit the vehicle to that problem. The lack has been 
that we—if I may say this as representing one of the 
manufacturers—have made vehicles to suit our 


own 
ideas and not the job that the vehicle had to do. 


Centralized Control a Debatable Question 
F. C. HORNER’:—I agree with many statements in 


the paper; but with some I do not agree. As to the 
formation of the supercommittee that Mr. Preble rec- 
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ommends, if it is set up I think that representative rail- 
road officials who are in charge of motor transportation 
should be included. A number of these men are doing 
excellent work. They have some real problems which I 
think we can help them solve if they are requested to 
sit in on the deliberations of such a committee. 

The centralized-control idea is neither all black nor 
all white; it has shades of color. In one instance it may 
be all right and, in another, such as the example pre- 
sented by Mr. Gossard, we have the other side of the 
picture. One of the outstanding examples of decentral- 
ized control is presented by the set-up of the General 
Motors Corp., which is composed of about 75 divisions 
and subsidiaries that are self-contained and operate as 
separate units. The centralized control is for the for- 
mation of policies and other matters that would affect 
not only a particular division but the corporation as a 
whole, including some of its other divisions, or perhaps 
all of them. 

The question of centralized control must be settled by 
a careful analysis of what the problem is. This can be 
determined only by studying the results of centralized 
control in other activities not similar to the one in ques- 
tion and, at the same time, studying the decentralized- 
control plan. It is a very important subject which re- 
quires careful analysis. 


Factors Relating to Sales and Purchases 


About seven years ago a large-scale operator told me 
that the trouble he had with the average manufacturer’s 
representative was that the salesman did not under- 
stand his—the operator’s—problem. “Moreover,” he 
said, “the salesman makes very little effort to understand 
it, yet he has the audacity to walk into my office and tell 
me that I should have this kind of a truck and that 
kind of a body, without knowing what my problem is.” 

Mr. Preble practically recommends that the automo- 
tive executive allow the transportation engineer to do 
the buying; but, in many companies, that would cause 
trouble. It is a subject that requires careful thought. 
The recommendations of the transportation executive 
ought to influence the decision of the purchasing agent 
to a very large extent; but, regarding the actual trad- 
ing—and, most unfortunately, there is too much trading 
in the sale and purchase of motor-vehicle equipment— 
perhaps the transportation executive should stay out of 
that phase of it after having made his definite recom- 
mendations as to the type and make of equipment with 
which he thinks he can get the best results, and then let 
the purchasing agent do the trading. 

I strongly favor the sentiment expressed in the paper 
regarding giving the man who is in charge of a fleet 
full power to act. Make him entirely responsible and 
hold him responsible; but give him the power to run 
the show. 

Referring to the operator who “wants to talk to sales- 
men who will contribute to my knowledge of motor- 
transportation problems,” this is exactly what the in- 
telligent operator not only wants but needs. C. F. Ket- 
tering says: “When a man gets to a point where no one 
can tell him anything, the only thing to do with him 
is to bury him.” I agree with Mr. Kettering. 

I suggest that Mr. Preble add to his questionnaire 
one very important item with respect to analyzing what 
the operator’s transportation problem is. The item is: 
“What are your traffic conditions?” These may be good 
in a given city and very bad in some other city. 

From the knowledge I have gleaned in pursuing my 

§See S. A. E 
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life’s work, I am more and more convinced that personal 
contact and personal acquaintance are more important 
today than ever before. So long as the mutual con- 
fidence of two men in attained fairly and squarely, it is 
invaluable to both. Personal contact is very worth 
while in all questions relating to the transportation en- 
gineer or transportation executive, the operator and the 
salesman, as well as in relation to centralized and de- 
centralized control. Manufacturers would benefit great- 
ly if their designing engineers would spend less time 
in their offices and more time in the field with the 
users. In fleets of vehicles scientifically operated by a 
transportation engineer, the designing engineer can 
learn much from this operating official, who will in turn 
learn something from the designing engineer. 

Regarding the supercommittee that Mr. Preble sug- 
gests, I strongly urge that those who name the com- 
mittee members try to secure men who will discuss 
frankly the problems with which they are to deal. If 
they do not “put their cards on the table,” so to speak, 
the committee will be useless. 

F. K. Glynn’s first recommendation’ is to “build up an 
efficient operating organization.” That is the biggest 
job. Time, talent and close analysis are needed to ac- 
complish it. Good men are hard to get. I emphasize 
the vital importance of Mr. Glynn’s recommendation re- 
garding the qualifications, the selection and the train- 
ing of drivers. The drivers can make or break a fleet 
operator. 


Problem Analysis Is Increasingly Important 


I agree with Mr. Newton that the transportation 
engineer or executive must be an analyst, basing his ac- 
tions on facts rather than on supposition or guesswork. 
It is more and more important today to analyze a prob- 
lem before taking action. I do not agree with J. C. 
Bennett’, who is quoted in the paper as saying that: 
“It is not sufficient to elevate a skillful driver, or a 
thoroughly trained mechanic, or even an engineer who 
is well qualified, primarily, as a designer, to this posi- 
tion of executive responsibility.” At least 50 per cent 
of the best transportation executives whom I know 
came up through the ranks, and that percentage gen- 
erally is true in other lines of activity. 

I want to quote and to emphasize Mr. Preble’s state- 
ment that: “No amount of speechmaking and table 
pounding, no use of high-powered adjectives, no ora- 
tory, will be as effective in the solution of this problem 
as the personal obtaining of the facts concerning his 
own company by the higher company executive.” 


The “Boss” Is Obligated To Cooperate 


A successful transporation executive must have the 
hearty cooperation of the “boss,” if there is such a man 
as the boss. The finest set-up that I know of was ex- 
pressed by Mr. Gossard; undoubtedly, that is one reason 
he has been so eminently successful in handling his job. 

Concerning Mr. Preble’s questionnaire in the paper”, 
where he asks, “Have I given him sufficient authority 
to enable him to exercise adequate control? Do I con- 
sult with him frequently enough?” those are two im- 
portant factors that the principal of the organization 
must take into consideration if he expects the trans- 
portation executive to have a successful administration. 

J. M. Orr”:—Mr. Gossard stated that one could 
hardly go wrong in the selection of equipment. I differ 
with him to the extent that one sale more or less is, to 
the major manufacturers, a sale and that ends it. The 
vehicle goes into service in a fleet and, if its purchase 
was a mistake, the buyer must live with his mistake 
for at least four years; in some operations, such as 
public-utility work, for seven or eight years. A single 
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misapplication of that 
attention repeatedly 


sort is apt to be called to our 


The Term “Transportation Manager” 


I dislike the term “transportation superintendent” ; 
it always implies a man who is charged with the respon- 
sibility of operating a plant selected by someone else 
and who has no latitude or opportunity to put into prac- 
tice beneficial measures he has learned from his previ- 
ous experience to improve applications and conditions. 
Much psychological good would result from use of the 
term “transportation manager” in its stead. 

1 am one of those fortunate individuals to whom the 
term “boss” is an endearing one. Hard facts, however, 
show the situation to be quite the opposite in many 
cases. The ideal boss chooses a man to head his trans 
portation activities in whom he has complete confidence, 
in whom he feels he can place his trust and upon whom 
he can safely put the responsibility of expenditures 
totalling many thousands of dollars per annum in fur- 
nishing transportation. He depends upon the results 
that the transportation manager effects without dicta- 
ting particular methods, merely mixing into the sub- 
ject sufficiently to determine general policies and their 
effect upon the business as a whole. The third quailifi- 
cation of the ideal boss is his recognition of good work 


Advocated 


Types of Salesmen Classified 


From my 


experience I have classified salesmen into 
several types. The first type is the so-called high 
pressure man who, by practice in public speaking, at 


tempts to jockey the prospect into an expression of con 

fidence in the hope that, by weight of words, he wil! 
squash the buyer entirely and get the order. That type 
of man is welcome; but he must temper his methods to 
the personality of the individual approached, and should 
recognize when he has presented his argument in it 

entirety. 

The “personality” type of salesman may not be so 
well grounded in engineering or in sales principles but 
tries to ingratiate himself into the inner and favored 
circle of so-called business friends of the buyer and get 
his orders in that way. 

The “bulldog” type is one who, by the persistence of 
his calls upon the buyer, approaches the stage of becom- 
ing a nuisance. Probably he feels that he will eventu 
ally place upon himself a nuisance value that must be 
recognized by giving him a few orders. 

Lastly, we have the order taker who limps into one’s 
office—down in the mouth, late, and tired—and who 
says: “You don’t want to buy a truck today, do you?” 
Of course you don’t, but he comes back every two weeks 
as regularly as clockwork. 

The man who accomplishes the most for his employer 
is the truly qualified sales engineer, a fellow who has 
very clear and comprehensive ideas of the problems 
that the operator faces in furnishing transportation to 
his departments, and a man who can temper his method 
of dealing with buyers with about an equal ratio of 
sales psychology, engineering facts, common sense and 
experience. 


Managers for Fleets of Various Sizes 


The subject of the transportation manager should be 
studied with respect to various sized operations; that 
is, on a small, medium and large-fleet basis, in each case 
the man being charged with the successful operation of 
a fleet of vehicles. He is on the job in the field. Let 
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us include also the automotive engineer, the man who 
represents in a consulting or advisory capacity some 
holding company or some operation having centralized 
control over a large group of operations. 

My observation is that, to the average executive of an 
operating company, transportation is more or less a red- 
headed stepchild, bandied about from one reporting 
official to another and looked upon as an essential ex- 
pense, an activity that is subordinate to the principal 
activity of any commercial enterprise. For that reason, 
the transportation manager himself must sell the re- 
sults of his work to his boss and to his principals. This 
subject should not be dropped. It will bear a great deal 
of further study. The results of that study will be 
profitable to the industry at large and particularly so 
to transportation managers. 


Better Cooperation Needed 
Ew Re 


paper 


SMITH Two points in connection with the 
occur to me. One is a trend in the discussions 
which gave me the impression that there is a general 
dissatisfaction concerning the cooperation of the manu 
facturers with the users of equipment. In fairness to 
the manufacturers, particularly in the last year or two, 
the cooperation that we have received from their execu- 
tives, their engineering staffs, their sales engineers and 
alesmen, and their field men has been exceptionally 
good. We appreciate it very much. 

That might not be true in some cases, but if some 
body has something that we need, and he seems not t 
be approaching the subject in the way that I like, or if 
his equipment does not meet the conditions, or if the par 
ticular man who drops into my office wants too much 
time to present his proposition, I make contact with 
somebody else in that organization. One man does not 
always represent correctly the policy of an organization. 
Insistence results in getting in touch with a man who 

ill cooperate so that one can get the desired design. 

I feel very kindly toward these people who spend a lot 
of time with the field forces and who have these prob- 
lems to meet. I think they should be complimented on 
their effort to try to please and to do a good job, both 
economically and in other ways. 

The other point is one about which I possibly do not 
entirely understand Mr. Preble. Throughout his paper 
he talked about centralized authority and backing, but 
he did not talk much about cooperating and influencing. 
Necessarily, I have given this subject a great deal of 
tudy. When a group of units operate under one gen- 
eral coordinating organization, about the best thing that 
a man can do, before he goes into the field, is to forget 
whatever amount of authority he has before he ap- 
proaches one of those units. His approach should be 
more on the basis of friendly cooperation, exchange of 
experiences and a gradual creation of a feeling of mu- 
tual confidence. A man who can mutual 
fidence does not need authority. 

D. C. FENNER | formulated my first questionnaire 
in 1905 and am still working on it. If properly phrased 
and properly used, a questionnaire offers the solution of 
many of the difficulties that arise between buyer and 
seller. When the Society formulates this proposed 
questionnaire, I urge that, at the head of the question- 
naire, due prominence be given to those points which 
determine the size, weight and other characteristics of 
the body. Until the body is definitely determined, it is 
utterly impossible to determine what chassis should be 
put under that body. 


secure con 


Capacity for Building Up Good-Will Desirable 


OQ. A. PARKER" :—If seeking a position as a transpor- 
tation manager I should stress the relationship between 
the fleet and the public; that is, the capacity for build- 
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ing good-will or for building ill-will. It is the portrayal 
of the character of the business by the trucks as the 
public sees them on the street. Contrast the “rough- 
neck” transportation manager whose drivers persistent- 
ly violate every traffic regulation with the manager of 
a department-store fleet who keeps the trucks nicely 
dolled up and whose drivers are courteous and create 
good-will. One of the results of centralization or of 
decentralization of authority is this very definite and 
tangible relationship between the actual operators of 
the fleet vehicles and the public, the fleet’s portrayal of 
the character of the concern that owns it, and the 
reflection of public sentiment toward that concern in 
various ways. 


Widening Scope of Motor Transport 


J. A. Whuite!*:—Motor-vehicle transportation is 
growing very rapidly because of good roads, motor- 
trucks and motorbuses. This demands an executive of 
the highest type to cope properly with the many prob- 
lems that arise in the daily operation of a motor-vehicle- 
transport fleet and to manage the many personalities 
that are involved. In addition to a thorough knowledge 
of motor-vehicle designs and principles; of proper, safe, 
economical and efficient operation and maintenance of 
motor vehicles; and of the importance of improved high- 
ways in their economic relation to the transport of goods 
from where they are to where they are wanted; the 
motor-transport executive must possess in a high de- 
gree that tact and diplomacy, that spirit of cooperation 
and understanding, and that ability to get along with 
his subordinates, his superior and his business associ- 
ates, which are so necessary to make his job a success. 
That is, in addition to much technical knowledge, he 
must also possess that great blessing of being able to 
get along with his fellowmen. 


Advantages of Centralized Control 


[ thoroughly agree with Mr. Preble in his exposition 
of the advantages of centralized automotive control; 
namely, reduction of capital expenditure, reduction of 
operating expenses, and facilitation of executive super- 
vision. I confidently expect these advantages to work 
out in practice with any company that adopts central- 
ized control for its future guidance. The experience of 
those companies which have already adopted the cen- 


er, Mack-International 
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tralized control presages its success with the companies 
which have yet to adopt it. However, one possible dis- 
advantage is the danger of too much concentration of 
authority in the hands of an expert. Sometimes, as the 
job develops, the expert becomes so loaded down with 
detail that he unconsciously acquires a home-office out- 
look, and hence conditions in the more inaccessible 
properties do not receive the amount of his considera- 
tion which they might warrant. No system can func- 
tion properly without the right personnel, and mistakes 
in selecting men are sometimes made. Hence, the sys- 
tem should provide such flexibility as will permit a local 
or district manager to appeal to a higher authority in 
cases in which he believes that local conditions have not 
been given sufficient consideration by the general man- 
agement. 


Sales and Equipment Selection 


In his relations with the manufacturer, the motor- 
transportation executive can do much to assure the 
ultimate selection of the best type of equipment avail- 
able for his particular transport if he displays a frank, 
open, willing and cooperative spirit to the salesmen. 
There is much to be said in favor of the suggested 
questionnaire which clearly and explicitly sets forth 
motor-vehicle requirements. Certainly, with such in- 
formation at hand, the manufacturer will be in a posi- 
tion to recommend the proper motor-vehicle for the 
work. One very important item that very often influ- 
ences the purchase of new equipment is the trade-in and 
its value. This should be included in the questionnaire. 

The motor-vehicle salesman of today is not a mere 
vendor of machinery, but rather a transportation en- 
gineer equipped with a greater knowledge of transporta- 
tion than is the buyer of motor-trucks. In many in- 
dustries less subject to change and improvement and of 
longer standing than the automotive industry, the re- 
lation between buyer and seller has been well estab- 
lished. While there is still much to be desired in the 
relationship between the buyer and the seller of motor- 
vehicle transportation, signs are everywhere evident 
that the successful motor-truck salesman is more and 
more a transport engineer. This is reasonable and 
as it should be. It is logical and prudent to consult a 
physician about matters of health, and an attorney 
about legal matters, and motor-truck users are learning 
to consult transportation specialists on matters of trans- 
portation. There is as yet no well beaten path to a 
knowledge of motor-transportation economics. 


Air Transport Ignored the Depression 


4 E YEAR 1930 witnessed a drastic remodeling of the 
Nation’s air-transport map as a result of the application 
of the McNary-Watres Act passed by the Congress to stim- 
ulate the use of air transport and particularly the carry- 
ing of passengers by air. The increase in air-transport 
performance in 1930 did not begin to reflect the ultimate 
benefit of this new air-transport legislation, because a sub- 
stantial portion of the increased route-mileage was not 
placed in operation until the latter part of that year. 
Consequently it is not surprising that the year 1931 should 
have shown an encouraging increase in air-transport 
performance. 

The general increase in air-transport despite the depres- 
sion is conclusive evidence of its economic usefulness and 
that it is here to stay. It is significant that, while other 


older forms of transportation experienced a decline, the 
number of passengers carried on scheduled airlines in 1930 
increased 134 per cent over 1929; air mail increased 13 per 
cent and air express increased 48 per cent. Based on the 
first seven months of 1931 operations, air transport in the 
United States will show a very gratifying increase in 1931 
over 1930. 

Compared with the record of older forms of transport, 
this increase is very encouraging. It is evident that air 
transport has ignored the depression, that it is growing in 
popularity and eventually is destined to establish itself on a 
self-sustaining basis, thus justifying the air-mail subven- 
tions that are now essential to its development.—From a 
paper presented before the Detroit Section by Carl B. 
Fritsche, president, Aircraft Development Corp., Detroit. 
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Sen I -A\i Hi ual Meeti Ip Paper 


UT OF THE PRESENT economic episode comes a 
( ) realization that the world little knows the distress 

that comes to every executive who must reduce 
working hours or turn old and trusted employes out 
into a world that not need them. 

A certain type of unemployment in shops and among 
technical men is produced by the increased efficiency 
of mass production and This unemployment 
comes during a period of readjustment and is seldom 
permanent. The problem of readjustment finally is 
solved by the advent of new products which engage the 
training of the technical men. These transitional 
periods, which may be regarded as minor in a larger 
sense when applied only to one industry, cause the most 
serious problems of unemployment and make difficult 
the stabilizing of industries 

When a major world-wide economic readjustment is 
going on, industry is more or less helpless except in 
the case of those companies that have built huge cash 
reserves and have not over-capitalized the earning 
power of their better years. From observation among 
many industries, it appears certain that the leaders are 
willing to make almost any sacrifice to keep their or- 
ganizations intact and have devised every possible 
means of sustaining employment, even to the serious de- 
pletion of cash reserves. Almost universally, every ex- 
pedient is exhausted before reduction in salaries, rates 
or personnel in an organization is ordered. 

Recognition by management of the importance of 
stability of employment and the action that manag« 
ment has taken during the present period of read 
justment relieves management in general of any stigma 
of indifference in the matter. The question then be 
comes a personal one of, What can the technical man do 
to assure his employment during minor or 
periods of readjustment? 


does 


sales. 


major 


Factors Affecting Continuation of Employment 


Nothing can take the place of value of a man’s ser 
vices to an organization in assuring continuity of ser- 
vice. Without exception, the most valuable men are 
kept, although extenuating circumstances always apply 
to some cases. Next to excellence of service, length of 
service is the factor by which management determines 
whether to keep or dismiss a man. 
larity of service Length and regularity of service 
carry a considerable sentimental value which often 
goes too far but never equals the value of excellence of 
work. 

A tragedy of every business is the frequent discovery 
of some man who, after having met every demand of 
the growing company, has come to the end of his capac- 
ity for further intellectual growth. The management 
then faces the problem of what to do with him, how to 
give him another start or salvage him without losing 
that priceless spirit which is the fountain of all achieve- 
ment—the combination of pride, hope, initiative, in- 
spiration and enthusiasm. A broken spirit is the sad- 
dest of human tragedies. The finest work of manage- 
ment is to preserve the spirit while trying to save the 
further possibilities of the man and the investment in 
him. 

This coming of men to a stall in keeping up with the 
business is the mcst frequent experience in industry; 
it comes much more often than the case of the man who 

1 M.S.A.BE.—P1 
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By H. L. Horning’ 


becomes deeply discouraged and voluntarily tries to 
leave. Our experience is that men in technical positions 
have very little tendency to break away. Only a few 


are constantly 
ment; most 


making the whole effort for advance- 
men seem merely to hope to hold their jobs, 
although this is never expressed and they may not be 
conscious of the fact. The great majority of men hope 
for an improvement in salary, but few are willing to 
accept the wider responsibility that goes with the 
higher salaries. 

The cost of turnover among technical men is negligi- 
ble compared with the possibilities that lie dormant 
in most of them. The major causes of turnover are the 
failure of management to exercise sufficient care in 
choosing men for employment and to surround them 
with conditions which stimulate them to produce their 
best results. The secondary cause lies in the unwill- 
ingness of the men to sacrifice time and effort and make 
the constant drive toward perfecting themselves that 
is the price of success. Management receives its great- 
est encouragement to help men who are willing to help 
themselves. The man who gives untiring effort outside 
of his working hours to perfecting himself has the 
best chance of achievement, and if the efforts are well 
and persistently directed they will always produce re- 
sults. The most discouraging thing to management is 
the man who is trying to live beyond his position and 
who shows poor judgment and taste in the management 
of his personal affairs. Humility is an outstanding 
characteristic of achievement; flamboyant pretensions 
are a characteristic of failure. 


Turnover a Measure of Management Efficiency 


Turnover is largely the measure of efficiency of man- 
agement in choosing the right person for each position. 
A high rate of turnover may not involve much loss in 
the training of the men who leave and other incidental 
losses, but more important may be a low efficiency under 
which all the remaining men may be working. Some 
man has said that good-will is the soul of a corporation. 
The statement has an intimate significance with respect 
to those who make up the organization. There is no 
measure of the lost values caused by a manager who 
goes through an organization leaving a trail of dis- 
couragement and ill-will behind him. The measure of 
inside good-will of an organization is the ratio between 
what men are willing to give and what they can give. 
Good-will means a low turnover. 

Technical men should be creative, but they are often 
reduced to the level of clerks by routine work and the 
domination of standards and rules. They have a most 
difficult task of visualizing what the public wants, yet 
the picture they get of the public demands is very in- 
accurate and comes through too many hands. The en- 
gineer is often kept too close to the office and is not 
developed enough to see things with the eyes of the 
user and to feel his mental twist. The facts as to what 
the public wants and needs are most difficult to obtain, 
and nothing requires keener analysis and careful scruti- 
nizing than the information brought from the field. 
Engineers are often criticized for honest work which 
is predicated on false information they have received. 
This results in dissatisfaction and a change in position, 
or to a loss of caste in the organization. 

Another cause of misunderstanding is the difficulty 
encountered by engineers in producing conditions in the 
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laboratory which correspond to field service conditions. 
This is a genuine difficulty that cannot be corrected ex- 
cept with real road tests. Engineers often fail to intro- 
duce in their tests the factor of sheer neglect which 
road service means, or they fail to realize that the un- 
informed user expects the apparatus to work almost 
without care. These factors put a blemish on the fin- 
ished work of the engineer and are the cause of dis- 
satisfaction in his work. 

The engineer often finds that the sales and adminis- 
trative branches cannot keep the customer using the 
product within the limits of service for which it was 
designed. Matters of policy force engineers, under these 
conditions, to perform miracles in meeting new situa- 
tions. This is a common problem that is most serious 
to the engineer, very trying to the organization, and 
that presents a disastrous predicament for the produc- 
tion man. Much discouragement comes to engineers 
who fail to perform these miracles. 


Some Turnover Is Necessary and Beneficial 


Some employe turnover is necessary. A characteris- 
tic of human nature is that, where life is easy, men 
stagnate and character decays. Necessity for stirring 
men into action always exists. Aside from the ordinary 
spurs that management may use, the loss or the leaving 
of their positions by a few men may have a salutary 
effect upon both the management and the organization. 
Zero turnover, in itself, is no virtue; usually it is a 
positive evil, the sign of decay. Usually the first action 
that is necessary to save a declining company is to put 
into effect a much delayed turnover, weeding out those 
employes who have been allowed to decay. 

How much turnover is necessary to keep an organi- 
zation in first-class condition, and how much is excessive, 
can be gaged only by results produced. Risk of too 
great a turnover need cause little worry; rather, the 
tendency is to let conditions drift, with both the men 
and the business, and to suffer the known ills rather 
than risk those we fear. This is not good management. 

The loss of his position may be a real benefit to a 
man. Of greatest importance to technical men is to 
find their proper places in industry. While a man 
should be an all-round engineer, his hope of success is 
best realized in finding some fiéld in which his particu- 
lar faculties can be most happily engaged. A technical 
man improperly placed can lose more for a company by 
errors of commission and omission than can all the 
other employes. Often the loss of his job by a man is 
a positive benefit to both the man and his company. 
Turnover of this kind is extremely desirable. 

Deliberate hiring away of men by competitor com- 
panies need cause no worry. The competitor usually has 
only a vague idea of the good points of a man and knows 
almost nothing about his bad points. The competitor 
will soon have sucked him dry of inside information, 
and a high standard of ethics exists among technical 
men with regard to giving away trade secrets even 
after leaving a company. In our particular branch of 
the industry there is a very limited amount of raiding, 
and the practice is rather well localized. 


Some Causes of Dissatisfaction among Technical Men 


Compensation is less frequently the cause of turn- 
over among technical men than in any other branch of 
the service. The range of compensation is wide. No 
system by which the value of technical men can be cor- 
rectly measured has ever been devised. Compensation 
is largely determined by what they can get, and not 
always on their value. A technical man may be re- 


sponsible for a new design, an invention or a new 
process that may be nearly revolutionary, but how many 
men receive adequate compensation therefor? 


In this day of socialistic experiments, the fact is 
overlooked that, if the creative and productive basis is 
taken as a criterion, the highest compensation is given 
to the poorest labor; and management, together with 
technical service, receives the lowest rate of pay per 
unit of production. As the productive and creative 
ability grows, men receive less compensation per unit 
and their total compensation grows but slowly. This is 
a sound cause of dissatisfaction among technical men. 

Another cause of dissatisfaction that comes under 
the head of compensation among those of an inventive 
turn of mind is a feeling that the raw conception of an 
idea should receive a substantial portion of the gross 
returns. Here there is an entire lack of perspective as 
to the risks, costs and responsibilities of development. 
This type of technical mind has little consciousness of 
costs or the commercial aspect of the case. The two 
extremes of this case are that there are, on the one 
hand, many possible technical products which can never 
be marketed, and, on the other hand, many products are 
marketed which can be technically perfected. 

Turnover among technical men is not affected by the 
same circumstances as affect shop labor. Men in shops 
lose their full value after 40 years of age, whereas the 
efficiency and judgment of technical men generally 
reach maturity at that age. Turnover is greater dur- 
ing industrial depressions when corporations are trying 
to operate at lower overheads, but the rate of turnover 
is less in technical than in any other kind of employ- 
ment. Rapid improvement in technical processes has 
removed more men in technical occupations than has 
any other cause. 

A corporation usually has an implicit faith in its 
technical men. This faith tends toward a stability of 
employment, on the one hand, and stagnation of the 
company on the other hand, as this general tendency 
of corporations sometimes gives them an over-confi- 
dence in their product. The tendency toward turnover 
in large industrial centers is greater than in the smaller 
cities and towns,.as large communities tend to make 
men restless and the larger number of positions avail- 
able without moving a family are incentives for a 
change when irritating occasions arise. 


Technical Students Should Study Human Nature 


One phase of technical education that I would em- 
phasize and that would make technical men more valu- 
able in their work is the study of human nature. Large 
numbers of technical men seem to be thinking entirely 
in a world detached from men. I feel that the proper 
study of technology is man. Since the purpose of tech- 
nelogy is to supply the wants of man, technical men 
should widen their understanding and knowledge of 
mankind. Shop management certainly has a better un- 
derstanding of men than have engineers. Certainly the 
sales department thinks it understands its markets, and 
no company can exist for long if the sales department 
does not understand human nature or the psychology 
of its customers. The prime requisite of good manage- 
ment is to know and to be able to manage men; but 
among technical men the tendency toward individualism 
keeps them from the better understanding of their asso- 
ciates and the world at large. This individualism has a 
tendency to make them remote and not very strong in 
cooperation or coordination with other departments in 
an. organization. 

No class of men live and serve with such unselfish 
devotion as do men in technical pursuits. They have in 
their makeup a strong philosophical viewpoint which 
keeps them from the meaner passions of men. Their 
feelings run deep and go unheeded, for their means of 
expression are rather undeveloped. While they indulge 
their desire for self-expression in the realm of thought, 
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they conform closely in conduct to the accepted social 


practices. They are supreme lovers of nature in her 
various forms, and in their avocations are devout stu- 
dents of her many moods. Those who from necessity 


must live indoors constantly long for the great out-of- 
doors and love the outdoor sports. They are less ad 
dicted to the vices of modern civilization than are most 
men. Since they low in acquisitiveness, they do 
not, as a class, 


are 


attain to the wealth that brings decay. 
A large body of technical men are pioneers and live on 
knowledge: 


the frontiers of therefore they have few 









YAPER, though it seems to be dry, has a rather larg: 

water content. Ordinarily, about 4 to 11 per cent of 
the weight of a sheet of paper is moisture, the percentag: 
depending upon the dryness or moistness of the atmosphere 
Paper loses moisture and shrinks when the relative humid 
ity is low. When the humidity is high, paper 
moisture from the atmosphere and expands. 

Various materials of animal and vegetable origin expand 
and contract in much the same way as does paper. A useful 
example is the action of the familiar hair hygrometer, in 
which a strand of hair moves a pointer across a scale to 
measure humidity. In most cases, such variations of 
rials with changes of humidity are undesirable. In 
ing instruments the expansion of the chart 
uncompensated, causes errors. 


absorb 


mate 
record 
paper, if left 


Strip charts used in nearly all recording instruments 
have round perforations along one edge and elongated 
perforations at the other edge. Some other instruments 


of this type are provided with chart-driving drums fitted 
with adjustable driving pins. The object of the elongated 
perforations and the adjustable pins is to allow for the 
expansion and contraction of the paper. 

The magnitude of errors caused by 
chart resulting from humidity 
following data: 

Paper expands 1.0 per cent of its width, across the grain, 
when the surrounding atmosphere changes in relative 
humidity from 15 per cent to 85 per cent. Such a change 
in humidity is common indoors from winter to summer, and 
variations of one-half that magnitude may occur almost 
daily throughout the year, depending upon the weather. 
Average humidity can be assumed to be near 50 per cent 
relative humidity; therefore the most advantageous condi 
tion of the paper for printing purposes is around 50 per 
cent relative humidity, in which case the errors introduced 
by using the paper at other humidities are as shown in 
Table 1. High humidity causes greater expansion than the 
corresponding shrinkage at low humidity. 

The usual practice is to allow the humidity in the print 
ing room to vary according to outdoor atmospheric condi 
tions. 
cent or more. Charts printed under these conditions and 
subsequently used at, say, 15 per cent relative humidity 
would introduce an error of 0.52 per cent expansion from 
the condition of the chart paper at 50 per cent humidity 


expansion of the 
changes is shown by the 


plus 0.38 per cent shrinkage from the same condition. This 
would result in an error of 18 deg. fahr. when the full 
TABLE 1—VARIATION IN WIDTH OF CHART PAPER WITH 


CHANGES IN ATMOSPHERIC HUMIDITY 


Relative Humidity of Expansion of Chart Pap 
Atmosphere, the 0-Per-Cent Condit 
Per Cent Per Cent 
15 0.38 
20 { 
0 0.1 
10 
0 0 
hu i) t} 
70 0.22 
AU ~ 1) 
&5 0.62 
«Data taken from curve in International Critical Tables, v 
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Recording-Pyrometer Errors Caused by Humidity Changes 


In the summer the humidity may be around 80 per 

















dull moments and retain a zest for all things even in old 
age. 

They represent one of the best types of men which 
our civilization has created and, as such and because 
of their attitude toward life, really make the question 
of their unstable employment a negligible one. How- 
ever, because of the tremendous possibilities that lie 
dormant in technical men, management has its greatest 
opportunity in making conditions such that they can 
realize for their companies the greatest returns from 
the investment in them. 
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ERRORS CAUSED BY EXPANSION AND 
CONTRACTION OF CHART PAPER WITH VARIATIONS IN HUMIDITY 
box é Degrees Fahrenheit in Temperature Records of a 
*y! ‘ teat g from o 2000 Deg f Not Compensated for 
Klongated Slot Assumed To Be at Right r Upper 
Rang Side of the Chart 
I rol 
I At Botto 
H Ss At Midd At J 
At I (0 Deg of Scak Seal 
} ( | ) ( 000 Deg. Fal ) ( Deg. I ) 
Lb 
: i) 
scale reading is 2000 deg. fahr. This is shown in Tables 
l and 2. 
If in Table 2 the elongated perforations were assumed 


to be at the left, or low-range, side of the chart, the errors 
would be concentrated on that side instead of at the top 
of the scale as given. Shrinkage of the paper, or negative 
expansion, with low humidity causes the pen to record too 
high on the chart, resulting in a positive error. At mod- 
erately high relative humidity (85 per cent), the instru- 
ment reads too low, possibly as much as 12 deg. fahr., even 
though it is correct at 50 per cent humidity. The over-all 
error which may easily occur is 1 per cent, or 20 deg. fahr. 

Printing strip charts under maintained conditions of 50 
per cent relative humidity tends to reduce to the minimum 
the errors due to humidity changes. This has been taken 
into account by the Brown Instrument Co., which prints its 
charts in a controlled atmosphere of 50 per relative 
humidity. 


cent 


Prevention of Error by Compensating 


Experiments conducted in the research laboratories of 
the company tend to show that all papers available for 
charts will expand and contract appreciably with changes 
in humidity. The only alternative is to correct 


the error 
by introducing into the recorder mechanism a _ suitable 
device that compensates for the changes in width of the 
chart. This principle has been incorporated in a_ poten- 


tiometer pyrometer recently developed by the engineers of 
the company. A strip of the chart paper employed operates 
a small lever that always sets the pen, wherever it may be, 
at the correct distance up scale or down scale to compen- 
sate for expansion or contraction of the chart width with 
humidity changes. This is believed to be an entirely new 
feature in recording instruments. 

All necessary steps to eliminate the possibility of errors 
in the records produced by strip-chart recording instru- 
ments have been taken (a) by selecting a paper for the 
charts which is least subject to expansion and contraction 
with humidity changes; (b) by printing charts under at- 
mospheric conditions maintained at 50 per cent relative 
humidity; and (c) by providing the potentiometer-pyrome- 
ter recorder with an automatic device that compensates for 
expansion and contraction with humidity changes.—T. R. 
Harrison, research director, the Brown Instrument Co. 


Automotive Research 


A Study of the Combustion Process 


By L. C. Lichty’, R. R. 


r YVHE PRESSURE-TIME RECORD of the combus- 
tion process in the internal-combustion engine 
furnishes information regarding pressure and rate 

of pressure rise at any time during the process. When 
the process terminates with the phenomenon of detona- 
tion, the pressure record shows a more or less abrupt 
change in the rate of pressure rise, but apparently gives 
no indication of temperature or part burned or condi- 
tions of either the burned or the unburned portion of 
the mixture when the rate of energy liberation and re- 
sulting pressure abruptly changes. However, it can be 
shown that, with a knowledge of compression pressure 
and temperature, and of heat loss from both burned and 
unburned portions, the pressure at any given instant 
during the process does give an indication of the con- 
ditions existing therein. 

The factors which enter into this process and which 
should be considered are, (a) initial pressure, (b) initial 
temperature, (c) air-fuel ratio, (d) heat loss from the 
burned portion, (e) heat loss from the unburned por- 
tion, (f) part burned, (g) dilution with exhaust prod- 
ucts, (hk) piston movement, and (7) time. Compression 
ratio is not included as a factor for it determines 
initial pressure, temperature and dilution for a given 
set of conditions at the beginning of the compression 
stroke. No piston movement during the combustion 
process has been assumed, which eliminates the time 
factor and makes the problem one of direct solution. 
The air-fuel ratio used was 1 mol of gasoline (C.H,) 
to 59.75 mols of air, the effect of clearance gases being 
considered separately. 

The computations were reduced to a reasonable num- 
ber by making separate studies of both the effect of 
dilution with exhaust products and of heat loss from the 
unburned portion of the mixture. Thus the problem 
was reduced to a study of the flame-front position, pres- 
sures and temperatures of both burned and unburned 
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portions, and the dissociation of the burned, for various 
portions of the charge burned at various initial tem- 
peratures and pressures, and heat losses from the 
burned portion. It was found that pressure had small 
effect on the resulting conditions with the exception of 
pressure, and thus results are shown for one initial 
pressure and the effect of pressure shown separately. 
The conditions chosen cover those found in the range 
of compression ratios of 5 to 8:1, with some conditions, 
such as temperature, extending beyond these limits. 


Principles Involved 


The combustion process is one of constant volume, and 
for the case of no heat loss the energy equation dQ = du 

dw becomes 0 = du + 0, which means that the energy 
content remains constant during the process. 

Since energy or energy change does not depend upon 
the path followed in going from one condition to an- 
other, any path that is convenient can be chosen. Thus, 
for any part a (Fig. 1) of the mixture which has been 
burned, it has been assumed that the combustion of this 
part has occurred at constant volume, its temperature 
and pressure rising from T, to T, and P, to P,, respec- 
tively. The completeness of the burning is indicated 
by the factors x, and y,, which represent the parts of the 
CO, and H.O that have been formed, unity representing 
complete combustion. 

When the burning part has reached equilibrium con- 
ditions, it is assumed to expand, and during this ex- 
pansion its temperature and pressure fall to T’, and P’,; 
thus, it does work on the unburned which decreases the 
energy of the burned; and finally, during the expansion 
and consequent lowering of the temperature of the 
burned, more energy is liberated due to further com- 
bustion of the burned, which results in x, and y, increas- 
ing to a’, and y’,. 

Two things are known which make possible the solu- 
tion of the problem: 

(1) For any position of the flame front P’ Fr 
(2) Since du 0, ditourn duttunvu 






For the case of heat loss from the burned, dQ = du 4 
0, and item (2) becomes: dapurneu AQvurnea = Aeundurned, 
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For the case of heat loss from the unburned, the 
energy equation becomes: du AQvurnea = dun 
4 dQ 


The effect of dilution is to change the constituents of 
the mixture, the solution the for the 
previous cases. 


being same as 


Method 


The following steps are taken in the solution of the 
problem: 


of Solution 


(1) Computation of maximum temperature (T7,), 
pressure (P,) and extent of dissociatior 
1 (1 vm) and (1 yo) | for constant-volume 
combustion process of the given mixture fo1 
various initial temperatures and one pressure 

(2) Computation of relation between 7") and 2, for 
various expansions of the burned 

(3) Assumption of T’) and V’./Vo, which fixe and 
y 

(4) Determination of dttournea from T) to T 

(5) Determination of du which fixes 7’, for a 


given T 
(6) Ratio 7’,/T, fixes P’,/P:, which in turn fixes P’ 
Knowing the mols of unburned (1 a), the vol 
ume of unburned (V’,) is determined, which 


gives V’, volume of burned, and in turn fixes 
PF’. 


If P’, is greater than P’,, obviously the assumed T 


is too high and a lower 7”, should be assumed and th 
solution made again, and vice versa. Also, from Item 
(7) V’./V. is determined and should equal the as 


sumed V’,/V, when P’ i 


Results for Burned Portion 


The temperature of the burned and flame-front posi 
tion, for any part burned, three heat losses, three initial 
temperatures and an initial pressure of 100 lb. absolute 
is shown in Fig. 2. It is of interest to note that, with 
only an infinitesimal portion of the charge burned and 
expanded to the initial pressure, the temperature of the 
burned (7”,) is high. The points for a 0 are impos- 
sible of solution but are easily determined from results 
for a slightly greater than 0, and projecting the two 
curves back to a 0 where both curves must meet. 

The effect of heat loss, from the unburned, on T”’, for 
any value of a or for any flame-front position is readily 
obtained by taking cross-sections of any set of curves. 
The cross-sections for both a and a(V’,/V,) show that 
for all practical purposes the relation between these fac- 
tors and 7”, can be taken as linear, although there is a 
slight curvature for most of the lines drawn. 

The effect of initial temperature upon 7”, for any 
value of a or a(V’,/V.) can also be determined by taking 
proper cross-sections. 

Obviously, to obtain the temperature of the burned 

‘The method followed and data 
versity of Illinois Engineering 
139, by Goodenough and Felbeck. 

SThe curve for @ for 7,—1500 deg. and 10 per cent heat 
lies midway between 7',—1000 deg. with 0 heat loss and T;, 


deg. and 20 per cent, 
size of the diagram 


used were taken 


from the Uni 
Experiment Station 


Bulletin No. 


loss 
- 2000 
but has been omitted because of the small 
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for other than 0, 10 or 20 per cent heat loss and other 
than 1000, 1500 and 2000 deg. fahr. absolute initial tem- 
perature, it is necessary to determine 7’, for the given 
a for each initial temperature at the given heat loss. 
Then the desired 7’, can be obtained by plotting these 
values against TJ 

The effect of initial temperature and heat loss from 
the burned portion upon flame-front position are shown 
in Fig. 3, which may be viewed as a section of the com- 
bustion chamber showing the position of the flame for 
various parts burned. The effect of heat loss and 
initial temperature varies from 0, at a 0, up to a 
maximum at about a = 0.25, at which point one-half the 
volume is burned and one-half unburned, and then down 
to 0 at a 1.0. The effect of increase in heat loss as 
well as increase in initial temperature is to retard the 
progress of the flame front. 

The completeness of combustion of the burned por- 
tion is indicated by the values of x’, and y’,, these values 
indicating the completeness of the formation of CO, and 
H.O, respectively. The relation between a, the part 
burned, and these factors, as well as the effect of heat 
loss and variations in initial temperature upon these 
factors is shown’ in Fig. 4. The effect of 10 per cent 
heat 1.0 and T 1000 deg. fahr. absolute 


loss for a 
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FIG. 6—PRESSURE-TEMPERATURE RELATION FOR UN- 
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is to increase x’, from 0.795 to 0.855, and to increase 
y only from 0.9680 to 0.9775. The 10 per cent heat 
loss is equivalent to 215,080 B.t.u. per mol of gasoline. 
The increase in x’, and y’, represents 8(0.855 — 0.795) x 
121,490 = 58,315 B.t.u. energy liberated from further 
burning of the CO, and 9(0.9775 — 0.9680) 103,310 = 
8833 B.t.u. energy liberated from further burning of 
the H,. The net loss of energy in the products is 
215,080 — (58,315 + 8833) = 147,932 B.t.u., which is 
equivalent to 7 per cent heat loss. 


Results for the Unburned Portion 


The position of the flame front fixes the volume of the 
burned as well as of the unburned parts. The relation 
between temperature rise (7’, —7,) of the unburned 
and a, the part burned, for various heat losses from the 
burned only, for the three initial temperatures was 
plotted and it was found that the temperature rise of 
the unburned for any value of a is very nearly the same 
regardless of initial temperature. This leads one to 
suspect that, if variable specific heat and chemical equi- 
librium data were known more accurately, the tempera- 
ture rise might be identical for all initial temperatures. 
The maximum temperature attainable by the unburned 
for all conditions is approximately 500 deg. fahr. higher 
than the initial temperature at which the combustion 
process begins, 50 per cent of this rise being attained 
when 35 per cent of the charge has been burned. 











103 


Values of (7’, — T,), the temperature rise of the un- 
burned, have been averaged for the three initial tem- 
peratures and plotted as the upper three curves in Fig. 
5. Along with these have been plotted the flame-front 
positions for two initial temperatures and for the two 
heat losses 0 and 20 per cent. 

The effect of heat loss from the burned is to reduce 
the temperature rise of the unburned, the maximum 
effect being at a = 1, where 1 per cent heat loss drops 
the temperature of the unburned approximately 2 deg. 

The pressure of the unburned can be obtained from 
its temperature rise, the relation being shown in Fig. 6. 


Effect of Heat Loss from Unburned 


The heat loss from the unburned to produce 50,100, 150 
and 200 deg. of cooling for the range of initial tempera- 
tures from 1000 to 2000 deg. fahr., and the effect of 
this cooling on pressure and volume, are shown in Fig. 
7. The effect on pressure is slight for a = 0.65, and 
for values of a 0.65 the effect would be less than for 
a = 0.65. 

A contraction of volume occurs when the unburned is 
cooled, the contraction increasing with cooling. Curves 
are drawn for a = 0.65 and for T, 1000 and 2000 deg. 
fahr. absolute. For larger values of a the contraction 
will be slightly larger. On account of the small effect 
of cooling upon pressure, an approximate solution can 
be made assuming the pressure to be constant. If this 
is done for a = 1.00, T, = 1000 deg. fahr. absolute, and 
200 deg. cooling, the contraction will be 

100[1 — (1308/1508) | 13.3 per cent 
which is a small amount above the value for a = 0.65. 
For larger values of T,, larger values of 7’, will result 
and there will be less deviation from curves showing 
contraction of volume. 

For values of a between 0.50 and 0.65, the contraction 
will be slightly less than for a = 0.65. However, it can 
be shown that as a approaches 0 the contraction of the 
unburned, for any degree of cooling, rapidly approaches 
zero. 

The effect of cooling the unburned on T’, is to de- 
crease its value less than 10 deg. for the range investi- 
gated, less decrease being noted with less cooling and 
with increase in a. The slight drop in temperature 
(T’,) will result in a slight increase in 2’,, the increase 
being considerably less than 1 per cent. Thus, a 10-deg. 
drop in 7”, will result in an increase of approximately 
0.003, 0.002 and 0.001 in 2’, at temperatures of 5000, 
4500 and 4000 deg. fahr. respectively. Thus it is obvious 
that, when the unburned portion of the charge is cooled, 
the temperature of the unburned is the principal factor 
affected when a > 0.65. 
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The ratio of mols of clearance gases to mols of charge 
can be determined for any given set of conditions as 
outlined by Streeter and Lichty®. Several values for 
this ratio were chosen and solutions made for an initial 
pressure of 100 lb. per sq. in., an initial temperature of 
1000 deg. fahr. absolute and no heat loss. The resulting 
values for T’, were located on Fig. 2 and the equivalent 
heat losses determined. The equivalent heat losses based 
upon 7”, for all values of a for a given dilution were the 
same within very close limits. The curve in Fig. 8 gives 
the relation between the ratio n, : n- and equivalent heat 
loss. This curve extends to 100 per cent heat loss when 
the ratio n, : m = 0 on the one end and to 0 per cent heat 
loss when the ratio n, : n, ~. The curve is only slightly 
below the curve that is obtained by assuming that the 
equivalent heat loss due to diluent is equal to percentage 
of volume occupied by the diluent. 

Values of T’, for dilutions of 1:5 and 1:10 and for two 
values of a were computed and found to check fairly 
well with values of 7’, obtained from the charts for the 
heat loss indicated on Fig. 8. 

The same general correlation was found between com- 
puted values of V’,/V., x’, and y’, and those obtained 
from equivalent heat losses, justifying the belief that 
the effect of diluent could be treated as an equivalent 
heat loss of the burned for all of the factors involved. 


Effect of Initial Pressure 


It is a well-known fact that an increase in initial 
pressure increases the maximum temperature and the 
value of x, and y,. For a constant-volume process with 
an initial pressure of 250 lb. absolute and an initial 
temperature of 1000 deg. fahr. absolute, T, is 1.20 per 
cent higher, x, is 4.27 per cent higher, and y, is 0.72 per 
cent higher than for an initial pressure of 100 lb. The 
effect of pressure variation is not a straight-line rela- 
tionship, but in each of the above cases there is less 
increase the greater the initial pressure. However, for 
all practical purposes, for the range of initial pressures 
from 100 to 250 lb. the straight-line relationship can be 
assumed. 

Computations for flame front with the higher initial 
pressure showed an average increase of T’, of 0.4 deg. 
per pound increase in pressure above 100 lb. for an 
initial temperature of 1000 deg. fahr. absolute and an 
increase of 0.5 deg. per lb. for 2000 deg. fahr. absolute 
initial temperature. 


®See Internal-Combustion Engines, published by McGraw-Hill 
Book Co., Ine New York City 

The Economy 
York for highway construction are something in 


which we are. all interested, as the operating cost of 
vehicles is of prime importance in the cost of building 
roads. 

The American Road Builders Association recently pub- 
lished figures showing an analysis of automobile-operating 
costs on various types of highway. The figures show that 
an automobile of average size running 11,000 miles annually 
will cost approximately 6.43 cents per mile, including gaso- 
line, oil, tires, maintenance, depreciation, license, garaging, 
interest and insurance. The saving in’ operating cost of 
such an average automobile, due to road improvement, is 
1.07 cents per mile where roads without improvement are 
changed to intermediate type, 0.99 cent per mile where the 
intermediate type is changed to high type, or 2.06 cents 
per mile where unimproved roads are changed to high type. 

As cost tables run from 11 cents per mile for operating 
heavy cars on unimproved roads to 5.1 cents per mile for 
light four-cylinder cars on high-type roads, we have a con- 
servative figure for the lightest car and the best road con- 
ditions and for the heaviest car operating on unimproved 
roads. 


Vol. 30, No. 2 


Values of 2’, are increased appreciably by an increase 
in initial pressure. For values of a greater than 0.65, 
the average increase for T, = 1000 deg. fahr. absolute 
is approximately 4 per cent for an increase in initial 
pressure from 100 to 250 lb., or 0.027 per cent per lb. 
increase. For T, = 2000 deg., the increase in 2’, is 0.04 
per cent per lb. pressure increase above 100 lb. 

Values of y’, are increased 0.6 per cent and 1.1 per 
cent for T, 1000 and T, = 2000 deg. fahr. absolute, 
respectively, for an increase in pressure from 100 to 
250 lb. and for values of a greater than 0.65. 

The temperature of the unburned is practically un- 
changed with a change in initial pressure. Raising the 
pressure from 100 to 250 lb. with an initial temperature 
of 1000 deg. fahr. absolute results in a maximum varia- 
tion of T’, of about 0.5 per cent. The same is true for 
di 2000 deg. fahr. absolute. Thus, the temperature 
rise (T” T,) of the unburned portion of the charge 
can be assumed to be the same for the initial pressure 
and temperature limits chosen for this investigation. 

The flame-front position also is virtually unaffected 
by initial pressure, so that in general it can be said that 
the effect of pressure for the conditions chosen is prac- 
tically negligible on all factors except pressure and 2”,. 
Pressure can be determined from the T’,/T, ratio and 
x’, as explained above. 


Results from Computation and Charts 


The conditions in the combustion chamber for P, 
146 lb., T, 1121 deg. fahr. absolute, a = 0.50, heat loss 
7 per cent from the burned and 0.5 per cent from the 
unburned have been computed and also determined from 
the charts, making the corrections indicated in the 
foregoing. For either solution it is necessary to com- 
pute n,/n, and T., the suction temperature, from which 
P, and T, can either be computed or determined from a 
chart not included in this work. 

The results of both methods are as follows: 


Item Charts Computation 

i 4.610 4,637 

x’ 0.8950 0.8850 
y' 0.9833 0.9817 
a Pp’ 411 411 
Flame Front 0.777 0.780 
1 ge 1,379 1,389 


A comparison of these figures shows a fairly close 
agreement, indicating that the use of the charts with 
the corrections indicated will give fairly accurate 
results. 


of Good Roads 


Allowing an average of 15 miles’ travel per gallon of 
gasoline, the 15,000,000,000 gal. consumed in 1930 carried 
motor-vehicles 225,000,000,000 miles. If one-half the travel 
was over surfaced roads and the saving was 2 cents per 
mile, the saving to the public was $2,500,000,000, which is 
an amount that is greater than that expended on highway 
maintenance and capital invested in the better roads. 

Economists have pointed out that automobile taxes in 
virtually all of the States are as equitable as any tax ever 
levied. Those men who fight increases in gasoline taxes 
and advocate reduced license fees in States in which funds 
are inadequate to build a comprehensive system of hard- 
surface highways unquestionably have given little consid- 
eration to the economics of the situation. 

Automobile taxes have been easily collected and attempts 
are being made in several localities to reduce other taxes 
by using a portion of the gasoline taxes or automobile 
license fees. In this connection, I urge that every effort 
be used to prevent the automobile taxes being diverted to 
other than road building and maintenance.—From a Kan- 
sas City Section paper presented by E. R. Rogers, district 
manager, Portland Cement Association. 
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Standardization Progress 


YUBSEQUENT io 
J publication in Sec- 
tion 3 of the January 
issue of the S.A.E. 
JOURNAL of the pro- 
posed classification of 
viscosities for free- 
wheeling lubricants 
that was formulated 
last fall by an inde- 
pendent committee appointed by a 
group of the automobile manufacturers 
with W. S. James as Chairman and 
that was voted on at the joint meeting of 
the A.S.T.M. Subcommittee XXVII on 
Transmission Lubricants Classification 
and the S.A.E. Lubricants Division on 
Nov. 23, a modified proposal was for- 
mulated at an informal conference in 
New York on Dec. 30, that was at- 
tended by representatives of those who 
voted with the majority and the minor- 
ity at the Nov. 23 meeting. Arrange- 
ments were also made at that time for 
a joint meeting of the A.S.T.M. Com- 
mittee D-2 on Lubricants Specifica- 
tions, the A.P.I. Committee on Testing 
Methods and Specifications and the 
S.A.E. Lubricants Division in the City 
of Washington on Jan. 22 to review 
the proposed modified classification and 
agree upon it. At the joint meeting of 
the three Committees in Washington 
that was well attended, especially by 
representatives of the oil companies, it 
was reported that the automobile manu- 
facturers’ Committee had adopted the 
Dec. 30 classification at a meeting in 
Detroit on Jan. 19. After considerable 
discussion it was voted to publish the 
modified classification in this issue of 
THE JOURNAL for information and trial 
by the oil and automotive industries 
and that the Lubricants Division, with 
the cooperation of the A.S.T.M. Com- 
mittees, continue its study of the new 
classification with the intention of re- 
porting, if possible, a definite recom- 
mendation to the Society at the Sum- 
mer Meeting next June for adoption as 
S.A.E. Recommended Practice. 


No. 110 Free-Wheeling Transmission 
Lubricant for Use in Temperatures 


Above +40 Deg. Fahr. 


The viscosity of this lubricant at 210 deg. 
fahr. shall not be less than 140 sec. Saybolt 
Universal. The viscosity at 130 deg. fahr. 
shall not be greater than that given in the 
following table: 


Maximum Viscosity Viscosity 
at 130 Deg. Fahr. at 210 Deg. Fahr. 
1030 140 
1100 150 
1180 160 
1250 170 
1310 180 
1360 190 
1420 200 
1480 210 
1540 220 
1590 230 


The lubricant must not channel in service 
at +10 deg. fahr. 


Free-Wheeling Lubricants 


Original Proposal for Their Classification Modi- 
fied and Formal Adoption Postponed 


In view of this later development, the 
Division’s original proposed classifica- 
tion as published in the January issue 
of THE JOURNAL, was referred back to 
the Division of the S.A.E. Standards 
Committee meeting in Detroit on Jan. 
25. 


Changes in Original Classification 


The original classification was modi- 
fied as follows on the basis that the 
large number of cars with free-wheel- 
ing mechanism that will be sold in 1932, 
as well as those already in operation, 
must be lubricated satisfactorily with 
lubricants having universal distribution 
and that are available from as wide a 
yng of crudes as is consistently pos- 
sible. 

For free-wheeling lubricant No. 110, 
the minimum permissible temperature 
for operation was increased to 40 deg. 
fahr. Although the temperature orig- 
inally specified was 35 deg. fahr., the 
wording of the specification actually 
defined a limit of 38 deg. 

A table of viscosities was substituted 
for the viscosity factor in order to keep 
the minimum temperatures at the de- 
sired values instead of permitting a va- 
riation, as would result by the use of 
the factor. 

For lubricant No. 90, a table was 
likewise substituted and the minimum 
viscosity at 210 deg. fahr. was reduced 
from 80 to 74 Saybolt sec., which is 
equivalent to increasing the actual 


No. 90 Free-Wheeling Transmission Lubri- 
eant for Use in Temperatures 


Above +15 Deg. Fahr. 


The viscosity of this lubricant at 210 deg. 
fahr. shall not be less than 74 sec. Saybolt 
Universal. The viscosity at 130 deg. fahr. 
shall not be greater than that given in the 
following table: 


Maximum Viscosity Viscosity 
at 130 Deg. Fahr. at 210 Deg. Fahr. 
345 74 
355 76 
370 78 
380 80 
390 82 
400 84 
415 86 
425 88 
440 90 
450 92 
460 94 
470 96 
485 98 
495 100 


The lubricant must not channel in service 
at 0 deg. fahr. 
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maximum temperature 
of the lubricant under 
summer-driving condi- 
tions by 5 deg. fahr., 
with no change in the 
conditions at the low 
temperatures. At or- 
dinary operating tem- 
perature of the lubri- 
cants, this change is 
equivalent to only 2 or 3 deg. fahr. 

For the No. 80 lubricant, the mini- 
mum viscosity at 210 deg. fahr. was de- 
creased to 42 sec., which is equivalent 
to increasing the actual maximum tem- 
perature of the lubricant under high- 
speed winter-driving conditions about 
7 deg. fahr., with no change in the con- 
ditions at the low temperatures. This 
change is equivalent to only 3 or 4 
deg. fahr. at ordinary operating tem- 
peratures of the lubricant. 

In the classifications for both the Nos. 
110 and 90 lubricants, the lower vis- 
cosity limits were determined at 130 
deg. fahr. instead of 100 deg., due to 
the impossibility of accurate determina- 
tions for lubricants in these classifica- 
tions at 100 deg. fahr. In the new No. 
110 classification it was believed prob- 
able that the lubricants from Mid-Con- 
tinent crudes will all lie within the 
ranges of 140 to 170 sec. at 210 deg. 
fahr., while in the No. 90 classification 
they probably will lie between 74 and 
80 sec. In the No. 80 classification 
Mid-Continent lubricants probably will 
lie in the range from 42 to 45 sec., with 
the possibility of those from naphthene 
crudes lying between 42 and 45 sec. 
Lubricants from the napthene crudes 
will not fit in either the No. 90 or the 
No. 110 classification. 

The proposed classification follows: 


GENERAL 


The viscosity numbers for free-wheeling 


(Concluded on p. 52) 


No. 80 Free-Wheeling Transmission Lubri- 
cant for Use in Temperatures 
Above —15 Deg. Fahr. 


The viscosity of this lubricant at 210 deg. 
fahr. shall not be less than 42 sec, Sayboit 
Universal. The viscosity of the lubricant 
at 100 deg. fahr. shall not be greater than 
that given in the following table: 


Maximum Viscosity 


Viscosity 
at 100 Deg. Fahr. 


at 210 Deg. Fahr. 


168 42 
180 43 
190 44 
203 45 
215 46 
227 47 
239 48 
251 49 
263 50 
275 51 
287 52 
299 53 
311 54 


The lubricant must not channel in service 
at —10 deg. fahr. 











Transportation Engineering 


= essentials of 
the discussion of 
this Transportation 
Meeting paper are re- 
corded herein, lack of 
available space having 
prevented the publi- 
cation of complete de- 
tails. 

Mayo D. Hersey’ favored a closer co- 
ordination of the efforts of the three 
principal organizations concerned while 
attacking the research problems of 
chassis lubrication, including hypoid 
gears under heavy tooth pressures and 
the low-temperature flow of semi-fluid 
greases. He suggested (a), that the 
Society might concentrate on perfor- 
mance tests of actual automotive 
equipment, using test facilities such as, 
for example, those at the Gleason 
Works, Rochester, N. Y.; (b) that 
the American Society of Mechanical 
Engineers continue the work of its 
Special Research Committee on Lubri- 


eation on the mutual action between 
oil and metal—including oiliness and 
viscosity under high pressure—which 


has been in progress for 16 years and 
was summarized in a report presented 
at the Strasbourg Congress on Lubrica- 
tion; and (c) that the more recently 
organized Society of Rheology should 
point the way toward rational analysis 
of flow relations. 

Regarding (c), Mr. Hersey wrote 
that the observed relations connecting 
rate-of-shear with shearing stress 
should supersede the irrational use of 
Saybolt numbers for plastic substances, 
and that the classification of chassis 
lubricants might be based upon the con- 
cept of Rheologically Similar Materials 
proposed by F. G. Bitner, of the Rhe- 
ology Laboratory at the Bureau of 
Standards. Mr. Hersey commended 
Mr. Scaife’s idea favoring more intel- 
ligent design of automotive chassis ele- 
ments so as to reduce the number of 
different kinds of lubricant required. 


Feasibility of Few Lubricant Types 
Doubted 


J. F. Winchester’s® opinion is that it 
is reasonable to suppose that, on ac- 
count of the differing conditions which 
automotive engineers have had to sat- 
isfy, they have accomplished the solv- 
ing of the special types of problems 
relating to the different parts of the 
motor-vehicle and concluded that it is 
necessary to use different types of lu- 

'The paper 
form in the 
1931, p. 25. Mr. Scaife is 
engineer for the White 
land, and President of 


was published in 
S.A.E. JOURNAL, 


abstract 
January, 
consulting field 
Motor Co., Cleve 
the Society 


7 Vacuum Oil Co., Ine., Paulsboro, N. J 

'M.S.A.E. Superintendent of motor- 
vehicles, Standard Oil Co. of New Jersey, 
Newark. 

*M.S.A.E.—Automotive engineer, Bylles- 
by Engineering & Management Corp., Chi 
cago. 

5 M.S.A.E.—Sales promotion manager, In- 
ternational Motor Co., Long Island City, 
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Chassis Lubrication 


Outstanding Features of the Discussion Following 
the Presentation of A. J. Scaife’s Paper’ 


bricants. According to his observation 
during the last 20 years, while follow- 
ing up complaints made by individual 
users, of cases in which service man- 
agers have investigated the particular 
type of trouble that has been encoun- 
tered, their first cry has been “you are 
using the wrong type of lubricant.” It 
seems to him that the service managers 
of the large organizations have pro- 
moted to a large degree these different 
types of lubricants, which was logical 
because of the various mechanical con- 
ditions that must be taken care of. 

Mr. Winchester feels that a decided 
change is taking place in the industry 
and that the average man who buys a 
car rather hesitates to solicit too 
many so-called agents to get special- 
ized service. Opportunities of getting 
service quickly and at a low price have 
been greatly increased in the last few 
years, he remarked, and he is inclined 
to believe that, in addition to being 
able to supply many types of lubri- 
cant, a great possibility exists for ser- 
vices of many other types to be given 
at these service stations. He thinks 
this will, to a large degree, solve the 
problems relating to the lubrication of 
cars with these many different types 
of lubricant. Further, he stated that 
while he favors simplification he can- 
not see how it is possible to reduce the 
number of different types to three or 
four. Along this line he believes that 
automotive engineers should proceed 
very carefully and act only after all 
the facts relating to design of mechan- 
ism and to lubricants have been an- 
alyzed. 


Has the Pendulum Swung Too Far? 


Commenting on the great variety of 
lubricants now used, Mr. Scaife re- 
marked that the industry is far ahead 
of the time when only one or two 
grades of lubricant were used, but he 
questioned whether the pendulum has 
not been allowed to swing too far in 
the other direction and if it is not now 
time to take stock of just what has 
been accomplished and eliminate many 
of the lubricants that have closely sim- 
ilar characteristics. 

Mr. Scaife said also that the chassis 
manufacturers have been bothered in 
that some of the operators, especially 
the fleet owners, have not agreed upon 
a standard system. Some will not use 
a one-shot system, others will not use 
a magazine system, still others want to 
use oil and the remainder want to use 
grease. He referred to the _ gaso- 
line situation of some years ago and 
recalled how the number of grades of 
gasoline had been reduced until, at 
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present, from coast to 
coast, one can obtain 
two grades of gaso- 
line that will operate 
satisfactorily in al- 
most any uptodate 
automotive engine. 

L. ‘i Newton’ 
stated that the paper 
focuses attention upon the necessity 
for formulating, after intensive study, 
some sensible procedure by which to 
drain crankcases; that is, whether at 
stated mileages or not at all. He also 


said that a subject worthy of much 
study relates to how often transmis- 
sion and rear-axle lubricants should 


be changed, and inferred that it may 
be possible to devise a formula to serve 
as a guide for motor-vehicle operators. 

In Mr. Newton’s opinion the oper- 
ator is right in using motor oils of 
various viscosities and lubricants of 
several kinds for specialized purposes. 
He emphasized that it is today’s ve- 
hicles that must be lubricated and op- 
erated and that the future vehicle does 
not enter the problem. Regarding fu- 
ture vehicles, he hopes that the manu- 
facturer will consider seriously some 
design in which a smaller number of 
lubricants can be used, not alone from 
the viewpoint of simplifying the lubri- 
cation problem but also from the view- 
point of reducing labor hours expended 
in greasing vehicles. As to ultimate 
results, he said that the usage of a 
central magazine oiling system would 
simplify the labor and _ lubrication 
problems. 


Two Lines of Procedure 


M. C. Horine’® explained that a com- 
bination of two influences is responsible 
for the present status of lubrication. 
We began to design a unit to do a cer- 
tain job, he said, and we assume that 
we shall lubricate it with ordinary cup 
grease. Then the operator, finding the 
press of competition in his particular 
line somewhat heavier, overloads that 
unit or demands a more powerful en- 
gine so that it is put under greater 
torque load, and suddenly we discover 
that the lubrication problem has been 
aggravated. 

We can do one of two things, Mr. 
Horine continued; we can redesign en- 
tirely so as to reduce the pressures or 
speeds, or whatever condition requires 
special] lubrication, and continue to use 
cup grease; or we can take the easier 
method, which is to call in the lubri- 
cating engineer, tell him the difficulty, 
and ask him to furnish us with a more 
slippery lubricant so that we can over- 
come the difficulty. Then the oil com- 
panies come through admirably, as they 
always have done. 

Instead of the great variety of lubri- 
cants constituting a criticism of the oil 
companies, it is a testimonial to their 
great versatility and to the fact that 
it is easier to make a part work with 
a special lubricant than it is to do so 
by special engineering, Mr. Horine con- 
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tinued; but he stated that the manu- 
facturers can go only just so far. He 
believes that special lubricants are 
palliatives which are all right during a 
temporary state of development, but 
that the designers must continually 
work toward simpler types of lubri- 
cant. 


Found One Type of Oil Sufficient 


A. S. McArthur’ stated that his or- 
ganization has been searching for a 
crankease oil that it could use in all 
varieties of equipment operated by the 
company. The varieties of bus and 
motorcoach equipment used were first 
considered with regard to their size, 
engines and the different classes of ser- 
vice they perform. Simple tests were 
conducted by recording the cost per 
mile of lubricating each variety or 
class of vehicle. Casual and detailed 
examinations were made when the 
engines were due for standard in- 
spection and overhaul. Thus a fairly 
good idea was obtained of what the 
oils were doing and, after consulting 
the manufacturers of the different types 
of vehicle, rather broad specifications 
were drawn. Several items about which 
definite conclusions had been reached 
were added, and the specifications were 
then sent out to obtain general quota- 
tions. Surprisingly good results were 
obtained and the decision was made to 
use one oil, it having been found that 
this will result in a considerable saving. 

Mr. Scaife remarked here that all 
the lubricant manufacturers are re- 
alizing the seriousness of this multi- 
plicity of specialized oils and greases 
and the different devices to utilize the 
different kinds in that the cost is great. 
He said also that a great saving would 
result if the lubrication program could 
be simplified. He stated that when he 
realized the great amount of interest 
taken by the manufacturer of the lu- 
bricant, the manufacturer of the ve- 
hicle and the user of the vehicle, he 
thought that something similar to the 
procedure regarding ‘“extreme-pres- 
sure” lubricants ought to be done. The 
result was that a committee was organ- 
ized to study the subject and secure 
cooperation between the user and the 
manufacturer. 


Cheap Chassis Lubricants Not 
Economical 


A. W. Scarratt’ said in part that, in 
his company’s problems regarding mo- 
tor-trucks, it was found that many of 
the problems of lubrication are entirely 
the fault of the users of the trucks in 
that they will not be guided by the 
recommendations which pertain direct- 
ly to the products they have purchased. 
He mentioned that many individual op- 
erators think they economize by buying 
the cheapest lubricants for chassis lu- 
brication and using a cheap grade of 
grease on every part, rather than to 
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ington, 

' M.S.A.E.—Secretary, Chasis Lubricat- 
ing Co., Rahway, N. J. 

12 M.S.A.E. Transportation engineer, 
Ward Baking Co., New York City. 
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use oil in places where oil should be 
used. Further, he said, they do not 
use the proper grade and quality of 
motor oil His company has seven sizes 
of engines in its line of trucks and has 
found through careful research in the 
laboratory and in road-test work that 
two grades of oil lubricate the engines 
satisfactorily. One grade is used in 
summer and the other in winter. He 
mentoned also that there is a vast dif- 
ference in the wearing qualities and 
the characteristics of lubricating oils 
as to their length of life. Continuing, 
he said: 

We try to lay out chassis parts, shackles 
and the like so as to utilize three lubricants 
for the entire job of chassis lubrication. We 
use an oil for the engine and the other parts 
that require oil, a suitable grease for wheel 
bearings and for any other place that re- 
quires grease, and a suitable oil for the 
axle, that is, the differential and the trans- 
mission. That oil is generally satisfactory 
for the universal-joints. We also choose 
clearances in all shackle parts so that heavy 
transmission or rear-axle oil is a suitable 
lubricant for shackles. 

A. A. Lyman* remarked that his 
company uses, winter and summer, one 
grade of engine oil in most of its large 
garages, which house 100 to 150 motor- 
coaches of as many as six different 
makes. One grade of gear lubricant, 
and one grade of chassis grease are 
used for the entire job. 


Study by Vehicle Maker Needed 


Clinton Brettell’ said in part that if 
the problem of chassis lubrication is to 
be the worry of the operators, as indi- 
cated by the present attitude of the 
motor-vehicle manufacturers, he does 
not see that the industry ever will es- 
cape from the position of being faced 
continuously with the problem of mere- 
ly lubricating the vehicle of today. He 
said further that the lubrication of the 
vehicle of tomorrow is, therefore, the 
operators’ problem and will be so until 
the manufacturers realize that it is a 
problem and study it as such. 

W. H. Herschel” wrote that it is 
doubtful if the great variety of chassis 
lubricants now used is needed. While 
it may too much to expect automatic 
chassis lubrication, he stated, it is en- 
couraging to note the reply received 
from the Pacific Coast consulting en- 
gineer, quoted in the paper, to the effect 
that the present tendency is toward a 
single lubricating system whereby all 
the chassis joints are lubricated from 
one chassis station. Mr. Herschel con- 
demned vague oil specifications and 
recommended that definite ones based 
on significant test methods be substi- 
tuted. 


Magazine Oiling System Advocated 


Cornelius T. Myers” wrote in part 
that he thoroughly agreed with the 
statements in the paper that “the 
present method of chassis lubrication 
is not satisfactory to users of motor 
equipment” and that “we have been 
trying to eorrect faulty design with 
different kinds of oils and greases.” 
As Mr. Myers sees it, many troubles 
with which operators have to contend 
relate to that group of small but im- 
portant bearings generally lubricated 
through a grease plug by intermittent 
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high-pressure injection, where grease 
coming out of a bearing has been mis- 
taken for evidence of proper lubrica- 
tion. The results of this method are 
severely condemned by operators, he 
continued, and millions of ruined parts 
going into scrap bins bear mute testi- 
mony to the failure of pressure greas- 
ing, which has these defects: (a) it is 
spasmodic; (b) dirt on the grease- 
fitting is forced into the bearing; (c) 
grease is part oil, the basic lubricant, 
and part “something else” which 
hinders the spread of oil and slowly 
clogs grooves and passages; and (d) 
grease can seldom be forced to the con- 
tact side of loaded bearings, so pas- 
sages lead to the unloaded side and 
the grease goes out through the clear- 
ance. Increased pressure wastes more 
grease, breaks more hose and blows 
more seals, but cures no defects, he 
stated. 

Considering the very simple funda- 
mentals, Mr. Myers pointed out that, 
if the contact surfaces of a bearing 
are adequate in size, all that is neces- 
sary to make them last indefinitely is 
protection and a constant supply of 
clean oil. “By taking advantage of 
the capillary action of certain oils and 
wicks,” he continued, “we have devised 
means of filtering and feeding these 
oils. Wick feed is the method used in 
our magazine oiling system by which 
automatic lubrication can be furnished 
to each bearing for periods up to 4000 
miles of operation between servicings 
at about one-quarter the cost of greas- 
ing; and many operators of large 
fleets specify and use this system.” 

Referring to Mr. Newton’s statement 
that “the usage of a central-magazine 
oiling system would simplify the labor 
and lubrication problems,” Mr. Myers 
mentioned that magazine oilers can be 
piped to a central filling point (in some 
7500 chassis they were piped to the 
engine) or they can be piped in con- 
venient groups. This, ‘however, sub- 
jects individual bearings to damage, he 
asserted, for pressure will not build up 
and free a temporarily clogged bearing 
if it can escape through those bearings 
which are free; it is very difficult, also, 
to maintain piping on commercial 
chassis. 

Oscar E. H. Froelich” wrote in part 
that if the present recommendations 
of chassis manufacturers are to be re- 
ligiously followed in lubricating large 
fleets, such recommendations would 
necessitate the use of several high- 
pressure grease lubricators, each sup- 
plying the special grade of grease 
specified, and either relatively expen- 
Sive maintenance or costly operation 
would be the result. He stated also 
that his company’s experience has in- 
dicated that more economical and 
reliable lubrication of truck chassis 
may be obtained when the chassis is 
equipped with some system for con- 
tinuous feed of oil, provided the bear- 
ing details are properly designed. 

After two years’ sucessful operation 
at two of his company’s plants, Mr. 
Froelich asserted, the magazine system 
as discussed by Mr. Myers is now 
being installed at several of the re- 
maining plants and it is the company’s 
intention to specify such systems on 

(Concluded on p. 52) 


February, 1932 











Councilors Compliment President Bendix 


AS A VERY fitting climax for its 
Jan. 14 meeting in New York 
City, the Officers and Councilors of 
the Society paid a sincere tribute of 
appreciation to President Vincent Ben- 
dix for his fine record of performance 
on the Society’s behalf during his ad- 
ministrative year then just closing. 
At a luncheon held at the Engineers 
Club, Councilor Ralph R. Teetor called 
attention to the many ways in which 
President Bendix has served the inter- 
ests of the Society’s membership. He 
expressed the gratification of Officers, 
Councilors and Members alike in the 
opportunities that have been offered 
for a very pleasant association with 
President Bendix. A beautifully en- 
graved certificate and Malacca cane 
were presented to our retiring Presi- 
dent as mementos from the Council. 

In responding to Councilor Teetor’s 
remarks, President Bendix stated that 
it had been a rare privilege for him to 
be at the helm of the Society for the 
past year. He remarked that he was 
particularly impressed by the great 
amount of time and conscientious ef- 
fort that are continually devoted to 
the Society’s work by its Officers, Com- 
mitteemen and Members. He stated 
that he had never been associated with 
any organization of this type in which 
an equal amount of serious and well- 
directed effort had been devoted to cur- 
rent projects. It seemed to him that 
the Society’s great success over a long 


all future chassis purchases. Com- 
pared with grease, he said, oil lubrica- 
tion has indicated several advantages. 

E. E. La Shum” mentioned his com- 
pany’s usage of special oil for the 
magazine oilers that were referred 
to by Mr. Myers, which are installed 
on the company’s vehicles; a grease 


8 M.S.A.E.—General superintendent, mo- 
tor-vehicle equipment, Railway Express 
Agency, Inc., New York City. 


lubricants constitute a classification in terms 
of viscosity and consistency only. Other 
factors of quality or character are not con- 
sidered. These lubricants must be well- 
refined products which do not contain any 
substances to build up artificial viscosity, 
nor are fillers or abrasives such as talc, pulp, 


period is attributable largely to these 
factors. 


Membership Matters Given Attention 


Devoted primarily to membership 
matters, the Council meeting that pre- 
ceded the luncheon included particular 
attention to special cases of member- 
ship that are now requiring individual 
consideration. Plans for the Get-Your- 
Man campaign were discussed in detail 
and the Council was pleased to note the 
bright prospects for an appreciable in- 
crease in membership and a quickening 
of the interests of those who are al- 
ready listed on the Society’s rolls. 

Forty-four applications for _ indi- 
vidual membership were approved and 
also 14 transfers in grade of member- 
ship. Seven men were reinstated to 
membership in the Society and two ap- 
plications were reapproved. 

A revised certificate of membership 
complying with Constitutional amend- 
ments as adopted some time ago was 
submitted for the Council’s approval. 

Councilor Shidle, Chairman of the 
National Meetings Committee, sub- 
mitted a very cordial invitation for the 
Society to hold a general meeting in 
Chicago in 1933 during the period of the 
Century of Progress Exposition, the 
Chicago Section to act as host to the 
parent Society. 


Vehicle Regulation and Taxation 
Vice-President Glynn led the discus- 


Transportation Engineering 


(Concluded from p. 51) 


for universal-joints; a compound for 
transmissions and rear axles, and an 
engine oil; thus reducing the number 
of kinds of lubricant to four. He ad- 
vised chassis manufacturers to pay 
attention to the redesign or proper de- 
sign of the small but essential bear- 
ings, since these now have a very 
short life and are very expensive to 
service and replace. No plain bear- 
ings should be used, he stated; but, if 


Standardization Progress 


(Concluded from p. 49) 


cork, fuller’s earth, graphite, mica, asbestos, 
etc., permissible, 

The purpose of the changes in each 
case has been to extend the source of 
supply to provide for more nearly uni- 
versal distribution and availability of 
these lubricants, and it is largely on 
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sion of matters of motor-vehicle legis- 
lation and regulation in which the So- 
ciety might take an important part 
from a strictly engineering standpoint. 
In this connection it developed that 
there is at present a considerable va- 
riance between the specifications of 
codes that have been formulated for 
the regulation of vehicles on the high- 
way. The Council directed that the 
S.A.E. Code Committee deliberate on 
these matters during the Annual Meet- 
ing in Detroit and report back to the 
Council its recommendations for final 
action. 


Letter on Taxation Approved 


David Beecroft, representative of the 
Society at a meeting on taxation that 
was convened by Roy D. Chapin, of the 
National Automobile Chamber of Com- 
merce Committee on Taxation, pre- 
sented a recommendation to the Council 
that the attention of the membership be 
called to the proposal now before the 
Congress in Washington to tax auto- 
motive and allied products. It was felt 
that this taxation would be discrimina- 
tory and that the members should be 
advised of the situation so that they 
might express their attitude to their 
Congressmen. The Council authorized 
the sending of a letter on the subject 
to all members of the Society and ap- 
proved of a plan to have this matter 
of taxation presented to those in at- 
tendance at the Annual Dinner. 


and when they must be used, proper 
closures should be provided. Wheel 
bearings might well be lubricated with 
oil rather than grease, in his opinion, 
if leakage can be prevented. His com- 
pany insists on cleanliness, not only of 
the body and chassis parts, but to 
avoid driving dirt into the bearings 
when washing trucks. Hence it would 
be a great improvement to provide bet- 
ter closures for chassis bearings. 


this basis that the Lubricants Division, 
representing both the automotive and 
oil industries, has at this time delayed 
its recommendation for adoption in the 
anticipation that further study and use 
of the foregoing classification will lead 
to its adoption by the Society in June. 
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Reports of Society Committees 


Meetings Committee Report 


| Rae aed meetings were held by the 
Society in the 1931 administrative 
year, information regarding the site 
of each together with the number of 
sessions and the number of papers 
being listed in the table printed on this 
page. The Annual Meeting and the 
Semi-Annual, or Summer, Meeting 
were general in scope, and the Annual 
Dinner was, of course, the one purely 
social function on the S.A.E. calendar. 
Of the other five meetings, specialized 
in character, three were devoted to 
aeronautics, one to production and one 
to transportation and maintenance. 


other events of the meetings. The 
Cleveland Section likewise was notably 
and pleasantly in evidence at the 
Aeronautic Meeting held in that city in 
September, extending a welcome to the 
strangers within its gates and acting 
as host to the Society ata dinner. When 
the Transportation Meeting was held 
at the City of Washington in October, 
the Society was very fortunate in hav- 
ing the cooperation of both the Balti- 
more and the Washington Sections, and 
the success of the sessions and the 
dinner, at which the two Sections acted 
jointly as hosts, was attributable in 
large measure to the officers and mem- 
bers of these Sections. 





NATIONAL MEETINGS HELD FEBRUARY, 1931, TO JANUARY, 1932 


No.of No.of 
Meeting Location Date Sessions Papers 
1931 
Aeronautic Detroit April 15 and 16 7 16 
Semi-Annual White Sulphur Springs, W. Va. June 14 to 19 13 27 
Aeronautic Cleveland Sept. 1 to 3 6 12 
Production Detroit Oct. 7 and 8 4 7 
Transportation City of Washington Oct. 27 a ¥ 3 10 
1 
Aeronautic Miami, Fla. Jan. 8 1 2 
Annual Dinner New York City Jan. 14 1 1 
Annual Detroit Jan. 25 to 29 14 24 





Each of the eight Professional 
Activities participated in arranging 
programs for these meetings. The 
Aeronautic Meetings were directed by 
both the Aircraft Activity and the Air- 
craft-Engine Activity. The program 
for the Transportation Meeting was 
arranged jointly by the Motorcoach 
and Motor-Truck Activity and the 
Transportation and Maintenance Activ- 
ity. The Production Activity had com- 
plete charge of the program for the 
Production Meeting. These five Activi- 
ties also sponsored sessions at the 
Annual and Semi-Annual Meetings. 
The Passenger-Car, Passenger-Car- 
Body and Diesel Engine Activities held 
no meetings devoted solely to their 
respective topics, but each took a very 
active part in arranging the technical 
programs for the two general meet- 
ings. n addition to the sessions di- 
rected by the Professional Activities, 
sessions were staged at the Annual and 
Summer Meetings under the sponsor- 
ship of the Research Committee and the 
Meetings Committee. Arrangements 
for the Annual Dinner were handled 
by the Annual Dinner Committee. 

The Society has enjoyed the coopera- 
tion of the Aeronautical Chamber of 
Commerce of America in connection 
with the three Aeronautic Meetings, 
and the Aeronautic Dinner in Miami 
was held also in cooperation with the 
All-American Air-Race Association. 

The Meetings Committee acknowl- 


edges its indebtedness to the local Sec- ' 


tions in whose territories meetings of 
the Society have been held during the 
administrative year just ended. Three 
of these meetings were held at Detroit, 
and on each occasion the Detroit Sec- 
tion acted as host at a dinner held in 
accordance with the best traditions of 
the Section and cooperated in various 


The aim of the Meetings Committee 
consistently has been to allow as much 
time as possible for discussion at the 
technical sessions by strictly limiting 
the number of papers per session and 
adhering in each case to a schedule 
based on an equitable apportionment 
of time for papers and discussion. The 
members attending the meetings of the 
Society have apparently concurred with 
the Meetings Committee with regard to 
the desirability of this procedure and 
have evinced their agreement by co- 
operating splendidly. The Meetings 
Committee is sincerely appreciative of 
their cooperation and wishes to thank 
the various committees, the session 
chairmen, authors, discussers and all 
others who contributed to the success 
of the meetings held by the Society 
during the last year. 

NORMAN G. SHIDLE, 
Chairman. 





Research Committee Report 


N the province of the Society’s re- 

search, 1931 has been a year of both 
reaping and sowing. Some of the re- 
search projects underway for several 
years bore fruitful results in the past 
seasons, notably the detonation research, 
the front-wheel-alignment project, the 
riding-comfort undertaking and _ the 
vapor-lock research, while in turn new 
seed has been sown in the fields of 
extreme pressure lubricants, Diesel 
fuels and sulphur and gum eontent of 
gasolines. 

Detonation 

Among the numerous fuel projects 
that constituted the 1931 program of 
the Cooperative Fuel Research, the ac- 
complishments in the field of detona- 
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tion are outstanding. The last report 
recorded the approval of octane num- 
bers as a standard scale of reference 
fuels. In the last year agreement has 
been reached on the other two essen- 
tials to uniformity in knock testing, 
which are the approval by the Coopera- 
tive Fuel Research Steering Committee 
of both the apparatus and the tentative 
procedure for conducting antiknock 
tests developed by the Detonation Sub- 
committee. 

The problem of devising a suitable 
carbureter for use with the C.F.R. 
engine was a pertinent one; the story 
of its solution is told in the paper, 
Carbureter Design for the C.F.R. Deto- 
nation Engine, by C. S. Kegerreis, 
which was presented at the Semi- 
Annual Meeting. A second paper pre- 
sented at the same meeting by D. B. 
Brooks, entitled The Interpolation 
Method in Detonation Testing, covers 
another phase in the progress of this 
work. 

As a climax to the last year’s re- 
search work, the Cooperative Fuel Re- 
search Steering Committee has turned 
the results of its work over to the 
American Society for Testing Materials 
with a recommendation that this or- 
ganization establish the C.F.R. knock- 
testing apparatus and procedure as 
A.S.T.M. standards. 

The future program includes a study 
of the correlation or lack thereof be- 
tween results obtained in laboratory 
detonation tests with performance in 
road tests and an extension of the 
detonation research work to cover air- 
craft engines and aircraft fuels. 


Vapor Lock 


The work on vapor lock was con- 
centrated on a study of automobile 
fuel-line temperatures in an effort to 
discover ways in which designers of au- 
tomobile equipment can minimize this 
trouble and thus make possible utiliza- 
tion of the lighter gasolines that are 
so desirable for easy starting, particu- 
larly in the spring and fall when rapid 
changes in atmospheric temperature 
are common. A _ paper, Fuel-Line 
Temperatures in 1931 Motor Cars, by 
O. C. Bridgeman and H. S. White, was 
presented at the meeting in White 
Sulphur Springs and covers fuel-line 
temperature data obtained on 47 models 
of 1931 motor cars. Dr. Bridgeman has 
prepared for presentation at the 1932 
Annual Meeting a paper dealing more 
specifically with mechanical details in 
fuel-line design and their effect on the 
vapor-locking tendency of gasolines. 

While it is regrettable that this work 
was not started sufficiently early to 
forestall all difficulties in operation 
arising from high volatility, still it is 
distnetly to the credit of the Commit- 
tee that it initiated the vapor-lock re- 
search and carried it forward with such 
vigor as to prevent the critical situa- 
tion that certainly would have devel- 
oped had each industry gone its own 
way without consideration of the prac- 
tical limitations imposed on the other. 

Although volatility within itself must 
be considered a desirable characteristic 
in gasoline, if the commercial expedi- 
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ency which led to a considerable in- 
crease in the volatility of fuels on the 
market had not been accompanied by 
corresponding changes in automotive 
design as indicated and prescribed by 
the C.F.R., both industries and the 
public might have been confronted with 
serious difficulties. 


Sulphur and Gum Content 


A program of research to determine 
the permissible sulphur content of 
gasoline has been approved by the 
Steering Committee but ways and 
means of financing this undertaking 
remain to be worked out. 

Research on the gum content of gaso- 
lines for use in both automobile and 
aircraft engines is also included among 
the items in the program of future 
work of the Cooperative Fuel Research 
Steering Committee. 


Diesel-Fuel Research 


The Fuels Research Subcommittee 
met during the Semi-Annual Meeting 
and organized a joint committee of 
the S.A.E. group and the A.S.M.E. 
Special Research Committee on Diesel- 
Fuel Specifications to carry out a pro- 
gram of Diesel-fuel research on a co- 
operative plan. O. D. Treiber was 
named chairman and Wiley H. Butler, 
secretary. The direction of the work 
was placed under the guidance of an 
executive committee, with Dr. H. C. 
Dickinson as research supervisor, and 
a ways and means committee headed 
by M. J. Reed. A program has been 
worked out, an estimate of the cost of 
carrying out the work has been pre- 
pared and the ways and means com- 
mittee is at present engaged in formu- 
lating a plan for procuring the neces- 
sary funds. 


Lubricants 


A Lubricants Research Subcommit- 
tee was authorized by the Research 
Committee last January for the pur- 
pose of developing tests to evaluate the 
properties of extreme-pressure lubri- 
cants and determining the lubrication 
requirements of gears and bearings, 
with the idea of correlating the tests 
on the oils with the requirements of 
the gears and bearings. The Commit- 
tee, as organized, includes representa- 
tives of axle and transmission, truck, 
automobile and bearines manufactur- 
ers; oil producers and motor-vehicle 
operators. The first stev in the pro- 
gram, the collection and analysis of 
existing data, is already well under 
way. 


Front-Wheel Alignment 


As a result of the activities of the 
Front-Wheel-Alignment Subcommittee 
and the survey conducted at the Gen- 
eral Motors Proving Ground under the 
sponsorship of this group, an entire 
session at the 1932 Annual Meeting is 
being devoted to this subject. Prof. 
J. M. Nickelsen will contribute to this 
session an Analysis of the Work and 
Conclusions of the Front Wheel-Align- 
ment Research Subcommittee, while the 
design and service aspects will be 
treated respectively in two papers: 
one, Geometry of the Front End, and, 
second, Front-End Engineering in Re- 
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lation to the Service-Field Situation, 
by C. P. Grimes. 


Highways 


The Highways Subcommittee has 
continued its representation on the Co- 
operative Committee on Impact Tests, 
under whose auspices the Bureau of 
Public Roads has been conducting a 
program of research over a period of 
several years. In the last year the 
work was extended to motorcoach im- 
pact-tests, a preliminary report of 
which appeared in Public Roads, April, 
1931. 

Riding Comfort 


The hopes expressed early in the 
development of the Wabblemeter for a 
wide application of the instrument to 
fields outside the automobile have been 
materializing. A notable example is 
its preliminary use to test airplane 
pilots, a limited number of such tests 
having been made during the latter half 
of the year by Dr. F. A. Moss, who 
has directed this phase of the riding- 
comfort research-work since its incep- 
tion in 1929. Dr. Moss presented a 
progress report at the White Sulphur 
Springs meeting and brings this upto- 
date in his paper scheduled for presen- 
tation at the Chassis Session of the 
1932 Annual Meeting. 

A paper, prepared jointly by Prof. 
Ammon Swope and Prof. H. M. Jacklin 
and presented at the Semi-Annual 
Meeting, is the most recent report on 
the phase of the riding-comfort work 
that has been going forward at Purdue 
University. 

On a recommendation of the Shock- 
\bsorber Subcommittee, the Research 
Committee at its June, 1931, meeting 
approved the work accomplished by 
that group since its formation in Janu- 
ery and voted to turn over the project 
io the Standards Committee. 

B. B. BACHMAN, 
Chairman. 


Membership Committee Report 


y Wea. Committee presents the follow- 
ing membership statistics for the 
last year and also comparative figures 
for 1930 to show the progress made in 
the year. 


MEMBERSHIP BY GRADES FOR THE YEAR 
ENDED DEC. 31 


193 1930 
Members 3,487 3,564 
Foreign Members 302 262 
Service Members 99 101 
Associates 2,205 2,286 
Juniors 604 700 
Affiliates 99 116 
6,839 7,029 

Affiliate Member Repre- 
sentatives 137 170 
Students 301 300 
Grand Total 7,277 7,499 

Applications for Mem- 
bership Received 566 955 

Percentage of Appli- 
eants Qualifying 81 77 


The above figures show a small net 
loss in membership for the vear as 
compared with the figures for 1930 but 





the Committee feels that this loss is 
not excessive considering the recent 
business conditions. 

Your Committee wishes to express its 
sincere appreciation to those who have 
assisted in the membership work in the 
last year. 

ALEX TAUB, 
Chairman. 


Publication Committee Report 


l ESPITE the adverse general busi- 
‘ness conditions that grew worse 
throughout the last fiscal and calendar 
years, the quality of the S.A.E. Jour- 
NAL was not only maintained but 
improved and THE JOURNAL continued 
to render its full service as the official 
organ of the Society. 

Since the publication of fewer papers 
was possible, the Publication Committee 
recommended that all papers presented 
at National meetings be submitted to a 
number of men well versed in the re- 
spective subjects for their opinions as 
to the relative importance of the pa- 
pers, so that the most careful selection 
could be made of those to be published, 
and to assure that those printed should 
be the most valuable of the papers pre- 
sented during the year. The further 
recommendation was made that all good 
papers presented at National and Sec- 
tion meetings which could not be pub- 
lished in the S.A.E. JOURNAL be of- 
fered to other technical and trade pe- 
riodicals so that their publication in 
some medium might be secured. Both 
of these procedures have been followed, 
with good results. Many papers un- 
avoidably omitted from THE JOURNAI 
have appeared in other automotive and 
engineering journals. 


Transactions 


The Council directed the printing of 
TRANSACTIONS for 1930 and 1931 in a 
single volume to be supplied to mem- 
bers without charge. Selection of pa- 
pers printed in the S.A.E. JOURNAL in 
1931 is now proceeding, with a view to 
their publication in TRANSACTIONS to- 
gether with those selected a year ago 
from issues of THE JOURNAL for 1930. 
The Council, at its December meeting, 
also directed that, to expedite the is- 
suance of the volume as much as pos 
sible, the forms containing papers and 
discussion in each issue of the S.A.E. 
JOURNAL in 1932 be overrun at the 
time of printing THE JOURNAL and at 
the end of the year all of these forms 
be gathered and bound into a volume of 
TRANSACTIONS. This will preserve in 
TRANSACTIONS all of the papers and 
discussions exactly as they appeared 
in THE JOURNAL, instead of, as here- 
tofore, only about 60 to 70 per cent of 
the papers. This volume will be sup- 
plied without charge to members who 
requested it. 


Handbook and Roster 


The 1931 S.A.E. HANDBOOK of Stand- 
ards was increased by 24 pp. over the 
1930 edition, and the list of Advertisers 
of Products conforming to S.A.E. 
Standards decreased by 5 pp. from the 
preceding edition. The S.A.E. HAnp- 
BOOK contained 752 pp. of standards 
and recommended practices and 45 pp 
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REPORTS OF SOCIETY COMMITTEES 





COMPARATIVE BALANCE SHEET AS OF SEPT. 30, 


Assets 
Cash 
Accounts Receivable 
Securities 
Accrued Interest on Securities 
Inventories 
Furniture and Fixtures 


Items Paid in Advance, Charges Defer 


TOTAL ASSETS 


Liabilities and Reserves 
Accounts Payable 
Dues and Miscellaneous Items Received 


Reserves Set Aside for Anticipated Expenses 


General Reserve 
Net Unexpended Income 


ToTAL LIABILITIES AND RESERVES 


' Deficit. 


listing manufacturers of products con- 
forming to S.A.E. Standards. 

The S.A.E. ROSTER for 1931 also was 
increased in number of pages by 18 and 
listed 213 more members, including Af- 
fillate Member Representatives and En- 
rolled Students. The book contained 
430 pp. and listed 7431 Members, Af- 
filiate Member Representatives and En- 
rolled Students. 

The ROSTER for 1932, while contain- 
ing all the information given in that for 
1931, with the exception of the Geo- 
graphical Register, will contain fewer 
pages than last year because of the 
adoption of a system of abbreviation in 
the listings and omission of the Geo- 
graphical Register. 

D. BEECROFT, 
Chairman. 


Sections Committee Report 


HILE no _ radical developments 

nave occurred in the matter of 
Section activity since the last report in 
June, the Sections have, with one or 
two exceptions, enthusiastically carried 
on since resuming activity in September 
and October. At present 20 regular, 
recognized Sections and 2 probationary 
ones, St. Louis and Kansas City, are 
carrying on successful meetings. 

Of particular note among the Sec- 
tions’ work is the cooperative student 
work being carried on by Detroit, Ore- 
gon and New England Sections. De- 
troit has scheduled two student meet- 
ings aside from the regular Section 
gatherings and has instituted an award 
for meritorious work by students. The 
Oregon Section has instituted a similar 
award, the details of which have not 
as yet been announced. The New 
England Section, through joint meet- 
ings with the Student Branch of Mas- 
sachusetts Institute of Technology, is 
maintaining the interest of students in 
that institution in the work of the 
Society. 

Probably the outstanding feature of 
the Sections’ work in aeronautics is the 
series of cooperative aeronautic meet- 
ings held in conjunction with the Aero- 
nautical Chamber of Commerce of 
America. Several such meetings have 
been held by various Sections and the 
remainder are scheduled for spring. 


1930, AND SEPT. 30, 1931 


1931 1930 
$13,647.93 $9,728.67 
19'717.20 20,426.12 
219,271.50 215,601.25 
3534.58 3555.41 
775.45 827.90 
7,465.03 7,067.63 
red 6,368.31 7'253.69 
$270,780.00 $264,460.67 
$7,945.45 $5,151.80 
in Advance 19,253.37 16,459.25 
2624.04 1242.41 
241,607.21 229'764.86 
650.07 « 11,842.35 
$270,780.00 $264,460.67 


The Northwest Section has been 
notably active in Vancouver, B. C., 
having held a meeting at that city to 
stimulate interest in the Society. 

A particularly praiseworthy interest 
in the National affairs of the Society 
has been in evidence during the last 
year. RALPH TEETOR, 

Chairman. 





Treasurer's Report 


| ee the 1930-31 fiscal year the finances 
of the Society have unavoidably con- 
tinued to show the effects of the 
financial depression through which the 
world in general is passing. However, 
strict economy and a substantial reduc- 
tion in normal expenses, brought about 
by combined best thought and whole- 
hearted cooperation of the office staff 
with the Council and Finance Commit- 
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tee, have kept the total expense of the 
Society down to $342,843.29, whereas 
the budget adopted at the beginning of 
the year was $407,490.00. The total 
income for the period was $342,193.22, 
as compared with an anticipated budget 
income of $404,400.00. 

From these figures you will see that 
the actual expenses exceeded actual in- 
come by only $650.07. Full details are 
given in the accompanying summary of 
comparative balance sheet and income 
and expense accounts for the fiscal year. 

C. W. SPICER, 
Treasurer. 


Standards Committee Report 


HE Standards Committee of the 

Society for 1931 reports satisfactory 
progress, particularly in view of the 
fact that the present economic condi- 
tions have been reflected in the activi- 
ties of the Society. 


Special Committees 


The activities of the special commit- 
tees, one on Standardization Policy, 
another on the Method of Expressing 
Limits and Tolerances and a third on 
Patents has been confined to the Stand- 
ardization Policy Committee. This 
Committee has before it the problem 
of deciding the Society’s policy and 
procedure in connection with interna- 
tional automotive standardization and 
is also considering a possible reorgani- 
zation of the Standards Committee 
procedure to make the Society’s work 
in this field more effective under chang- 
ing conditions. 


Division Reports 


At the Semi-Annual Meeting of the 
Society at White Sulphur Springs last 
June, 27 reports submitted by 7 Di- 


INCOME AND EXPENSE AND BUDGET COMPARISON FOR 12 MONTHS ENDED SEPT. 30 


Income 


Dues and Subscriptions 

Initiation Fees 

Affiliated Appropriations 

Interest and Discount 

Advertising Sales—S.A.E. JOURNAL 
Advertising Sales—S.A.E. HANDBOOK 
Miscellaneous Sales 

Profit from Sales of Securities 
Unused Portion of Section Dues 





TOTAL INCOME 
Expense 
Meetings 
Publications 
Professional Activities 
Research 
Sections 
Standards 
Cost of Membership Increase 
Cost of Advertising Sales— 
S.A.E. JOURNAL 
Cost of Advertising Sales— 
S.A.E. HANDBOOK 
Cost of Miscellaneous Sales 
General Expense 


TOTAL EXPENSE 
Net Unexpended Income 


» Deficit. 








1931 1930 Budget 

$109,017.35 $101,135.50 $103,000.00 
14,070.00 18,730.00 17,000.00 
ota: ais Bai 5,000.00 5,000.00 
11,081.22 11,528.61 12,000.00 
182,595.00 268,118.00 240,000.00 
6,000.00 9,500.00 10,000.00 
15,229.40 17,541.86 17,400.00 
87.75 SE. \. 4 sehen 
DE a 5. cis tetreds at ee 
$342,193.22 $432,192.72 $404,400.00 
$36,488.49 $41,213.59 $37,650.00 
93,139.08 116,556.17 113,370.00 
791.70 379.36 8,600.00 
13,325.36 17,617.57 19,900.00 
16,285.07 13,625.45 15,200.00 
12,824.78 17,827.69 16,910.00 
11,557.88 13,102.40 14,290.00 
51,978.74 85,482.78 76,140.00 
1,346.24 2,004.63 2,200.00 
6,008.65 8,597.91 8,490.00 
99,097.30 103,942.82 94,740.00 
$342,843.29 $420,350.37 $407,490.00 
650.07” 11,842.35 3,090.00 
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visions were. adopted by the Society. 
Notable among these was the report of 
the Motorcoach and Motor - Truck 
Division, which submitted an S.A.E. 
Recommended Practice for uniform 
motor-vehicle operating-cost classifica- 
tion. This was the first S.A.E. specifi- 
cation resulting from the activities of 
the Transportation and Maintenance 
Activity leading to adoption of Stand- 
ards relating primarily to the motor- 
vehicle transportation field. Of the re- 
ports adopted, 10 were new, 15 were 
revisions of existing specifications and 
2 were cancellations. 

At the time of preparing this report, 
8 Divisions of the Standards Commit- 
tee have made 20 recommendations 
which were published in Section 3 of 
the January issue of THE JOURNAL. 
These consist of 8 new specifications, 
11 revised specifications and 1 cancella- 
tion. The report of the Lubricants 
Division is among these, but, due to 
further important developments affect- 
ing it, this Division’s report probably 
will be withdrawn. Three _ supple- 
mentary reports, one by the Iron and 
Steel Division and two by the Lighting 
Division, are expected to be completed 
in time for submission to the Standards 
Committee meeting on Jan. 25. 

In the last year 14 Division and 5 
Subdivision meetings have been held. 
These meetings, together with a large 
volume of work done by correspondence, 
resulted in recommendations to the 
Society for the adoption of 49 subjects 
in addition to the substantial progress 
that was made on others. 


S.A.E. Handbook 


The 1931 edition of the S.A.E. 
HANDBOOK was issued early last March 
and included the new and _ revised 
specifications that were published in the 
July, 1930, Supplement to the Handbook 
as well as those adopted by the Society 


S.A.E. JOURNAL 


last January. The Supplement to the 
1931 Handbook was issued last July 
and included all of the new and re- 
vised specifications adopted at the 
Semi-Annual Meeting. 


Sectional Committees 


During the last year the Society 
was a sponsor for 10 Sectional Com- 
mittees of the American Standards 
Association and was represented on 19 
others whose work is of interest to 
the automotive industry. Although 
several of these Committees have been 
active in 1931, their work has not yet 
progressed to a point where definite 
recommendations are ready for submis- 
sion to the Society for its approval as 
a sponsor. Among the Sectional Com- 
mittees that were active during the 
year and whose work is of most inter- 
est and importance to the automotive 
industry are those on Ball Bearings; 
Bolts, Nuts and Rivets; Plain and Lock 
Washers; Small Tools and Machine- 
Tool Elements and Screw Threads. All 
of these have reports in progress that 
will eventually be submitted to the 
Standards Committee and the Society 
for approval. 


International Standardization 


International standardization has re- 
ceived considerable recognition in 1931, 
a number of International Standards 
Association Committees in whose work 
the Society is maintaining contact 
through the American Standards Asso- 
ciation being very active. Among these 
are the Committees on Aeronautics; 
Automobile Parts; Ball Bearings; 
Brass, Bronze, etc.; Bolts and Nuts; 
Classification of Machine Fits; Iron and 
Steel; Screw Threads; and Tires and 
Rims for Automobiles and Airplanes. 

The subject that has probably made 
the greatest progress toward interna- 


tional standardization is that of taper 
roller bearings. At the International 
Conference on Bearing Standardization 
held at Copenhagen last May, Ernest 
Wooler, a member of the Ball and 
Roller Bearings Division, represented 
the Society. As a result of that con- 
ference on roller bearings, the Ball and 
Roller Bearings Division of the Society 
recommended to the Standards Com- 
mittee the adoption of a recommenda- 
tion for taper roller bearings as pub- 
lished in the January issue of THE 
JOURNAL. This report will serve as 
a basis for international standardiza- 
tion and will be submitted through the 
American Standards Association’s Sec- 
tional: Committee on Ball Bearings to 
the national standardizing bodies of 
other countries. 


General Activities 


In connection with general stand- 
ardization activities the Society was 
represented during the year on ap- 
proximately 30 committees of other 
National Associations, Government De- 
partments and similar groups whose 
projects are of interest to the automo- 
tive industry. Among these are the 
American Bureau of Welding, the 
American Electric Railway Association, 
the American Society for Testing Ma- 
terials, the Bureau of Standards, the 
Joint Army and Navy Aeronautic Con- 
ferences, the National Electric Light 
Association and the National Screw 
Thread Commission. 

The plans of the Standards Commit 
tee are such that its work in the coming 
year will be commensurate with the 
requirements of the automotive indus- 
try; existing Standards will be brought 
uptodate as becomes necessary, and the 
interests of the industry in standardiza- 
tion will be advanced both here and 
abroad. A. Boor, 

Chairman. 


Diesel-Engine Prospect Alluring 
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HE FOLLOWING comments have been received from 

._ 0. L. Riegels’, upon discussion presented at a Diesel- 
engine meeting of the Cleveland Section by Arthur Nutt’ 
and published in the November, 1931, issue of the S.A.E. 
JOURNAL, p. 390: 

When Mr. Nutt states that “only one excuse exists, ap- 
parently, for working on the application of Diesel-cycle 
engines to aircraft, namely, the reduction in fire hazard,” 
I find it hard to agree with him. The Packard Diesel en- 
gine, which he states weighs in excess of 2 lb. per hp. and 
runs with a brake mean effective pressure of around 100 
lb. per sq. in., has a combustion pressure of about 1200 lb. 
per sq. in. The combustion pressyre in a modern gasoline 
engine is up to 600 lb. per sq. in. A modified Diesel-cycle 
engine with a compression pressure of, say, 400 lb. and a 
combustion pressure of 600 lb. will have the same weight 
per square inch of piston area. The possible mean effec- 
tive pressure is a function of the cut-off but is far in ex- 
cess of what can be obtained in any gasoline engine op- 
erating with the same combustion pressure. 

The underlying problems of combustion control are be- 
ginning to be understood, and understanding a problem is 
the first step toward its solution. We have not yet found 
means to control combustion in direct-injection engines by 





1 Designing engineer, Consolidated Shipbuilding Corp., New 
York City. 


2 M.S.A.E.—Vice-president of engineering, Wright Aeronautical 
Corp., Paterson, N. J., and Buffalo. 


2 The Junkers Jumo-4. 


Vel. 30, No. 2 


gradual injection, as is practicable in the air-injection en- 
gine, and all high-speed solid-injection engines operate on a 
modified Otto cycle. When we know how to control the 
combustion and can choose the desirable cycle, which will 
be a modified Diesel cycle, stipulating the maximum permis- 
sible combustion pressure, surprising results will be ob- 
tained. Under the same conditions of stresses on the en- 
gine parts, we shall be able to get higher m.e.p. and there- 
fore more power than with the gasoline engine. 

Recent research has well established that the fuel drops 
ignite and burn directly from the liquid state and that com- 
bustion in an oil engine can be speeded up to a consid- 
erably greater rate than is normal in gasoline engines. 

A fuel-consumption rate of 0.365 lb. per b-hp-hr. is 
reached by a high-speed oil engine’ having a piston speed 
exceeding 2300 ft. per min. 

I agree with Mr. Nutt that the results reached with en- 
gines on the market to date do not indicate that the oil 
engine has yet been developed to the extent that it can 
supersede the gasoline engine, but there is no reason for 
pessimism; on the contrary, the prospect for the future is 
very alluring and well worth the trouble of research and 
experimentation. 

The absence of carbon monoxide in the oil-engine exhaust 
and many other points of superiority will weigh heavily in 
favor of this type of engine as a prime mover. Probably it 
is only a matter of time when the much simpler and 
smoother-running solid-injection Diesel engine, which will 


be 60 per cent cheaper to operate, will supplant the gaso- 
line engine. 
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Personnel of S.A.E. Committees for 1932 


RESIDENT SCAIFE announced at 

an organization meeting of the 1932 
Council, held in Detroit on Jan. 25, his 
appointments on the Administrative 
Committees of the Society and the per- 
sonnel of the Professional Activities, 
and Technical and Special Committees 
as given herewith. These include the 
Research Committee and its Subcom- 
mittees, the Standards Committee and 
its Divisions, the Society’s Special 
Committees, and other organizations in 
which the Society is represented. Ac- 
ceptance of their appointment has been 
received from virtually all of those 


named. 


Administrative Committees 


CONSTITUTION COMMITTEE 
B. B. Bachman, Chairman (1 yr.) 


W.J. Davidson 
(3 yr.) 


F. E. Watts 


(2 yr.) 


FINANCE COMMITTEE 
D. Beecroft, Chairman 


W. L. Batt 
J. W. White 


C. W. Spicer 
C. B. Whittelsey 


HOUSE COMMITTEE 
R. H. Combs, Chairman 


F. L. Faurote 
G. W. Frank 


P. C. Ritchie 
O. M. Thornton 


MEETINGS COMMITTEE 
N. G. Shidle, Chairman 


F. C. Horner 
L. C. Hill 


W.S. James 
G. W. Lewis 


PROFESSIONAL ACTIVITIES 


REPRESENTATIVES 
Aircraft G. W. Lewis 
Aircraft-Engine G. W. Lewis 
Diesel-Engine A. J. Poole 


Motor-Truck 
Passenger-Car 
Passenger-Car-Body 
Production 
Transportation 


L. R. Buckendaleé 
S. W. Sparrow 
Oliver Clark 

J. Geschelin 

A. F. Coleman 


SECTION REPRESENTATIVES 


Baltimore 
Buffalo 
Canadian 
Chicago 
Cleveland 
Dayton 
Detroit 
Indiana 
Kansas City 
Metropolitan 
Milwaukee 
New England 
Northern California 
Northwest 
Oregon 
Philadelphia 
Pittsburgh 
Southern California 
St. Louis 
Syracuse 
Washington 
Wichita 


A. B. Boehm 
W. H. Schaefer 
F. N. Horton 
Robert Wilkin 
J. L. Myers 

G. W. Frank 

E. V. Rippingille 
W.G. Wall 

H. C. Garrett 
C. H. Baxley 

P. W. Eells 

A. W. Devine 
Carl Abell 
Sherman Bushnell 
R. A. Guthridge 
James Cottrell 
R. N. Austen 

H. T. Ramsay 
G. C. Stevens 
Hubert Walker 
G. W. Lewis 


R. R. Higginbotham 


MEMBERSHIP COMMITTEE 


Alex Taub, Chairman 
R. H. Combs G. O. Pooley 
W.E. Kemp E. V. Rippingille 


PROFESSIONAL ACTIVITIES 
REPRESENTATIVES 


C. B. Harper 

P. B. Taylor 

F. M. Young 

G. B. Ingersoll 

J. R. Bartholomew 


Aircraft 
Aircraft-Engine 
Diesel-Engine 
Motor-Truck 
Passenger-Car 


Passenger-Car-Body J. W. Votypka 
Production Walter Howard 
Transportation E. F. Lowe 


SECTION REPRESENTATIVES 


Baltimore G. O. Pooley 
3uffalo J. R. Holmes 
Canadian 
Chicago G. W. Nordstrum 
Cleveland Kenneth B. Champ 
Dayton F. W. Heckert 
Detroit George B. Allen 
Indiana Charles C. Merz 
Kansas City? Morris Cohn 
Metropolitan J. A. Anglada 


C. E. Frudden 
H. B. Hawk 
Sam Boukard 


Milwaukee 
New England 
Northern California 





Northwest Reese Lloyd 
Oregon Robert Mann 
Philadelphia Adolf Gelpke 
Pittsburgh A. D. Tiel 
Southern California W.H. Fairbanks 
St. Louis? George P. Dorris 
Syracuse Herman Diederichs 
Washington C. S. Bruce 
Wichita Lewis G. Sinning 
“Probationary. 





PUBLICATION COMMITTEE 


D. Beecroft, Chairman 
H. K. Cummings S. W. Sparrow 
G. W. Lewis A. M. Wolf 





SECTIONS COMMITTEE 


R. R. Teetor, Chairman 
V.G. Apple (Dayton) 
A. L. Beall (Metropolitan) 
C. S. Bruce (Washington) 
R. H. Combs (Canadian) 
G. P. Dorris (St. Louis) 
B. H. Eaton? 
Murray Fahnestock (Pittsburgh) 
D. F. Gilmore (Northwest) 
Warren Hastings® 
R. R. Higginbotham (Wichita) 
P. J. Kent (Detroit) 
E. W. Kimball (Buffalo) 
Edward Meybem (Northern California) 
Harold Nutt (Chicago) 
C. F. Oestermeyer (Cleveland) 
G. O. Pooley (Baltimore) 
L. G. Schwitzer (Indiana) 
J. P. Stewart (Philadelphia) 
E. E. Tattersfield (Southern California) 
R. H. Van Ness, (Kansas City) 
Merl Wolfard (New England) 
R. N. Wright (Syracuse) 
F. M. Young (Milwaukee) 





“Member at large. 
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Professional Activities Committees 


AIRCRAFT COMMITTEE 


W. B. Stout, 
Chairman 

C. M. Young, 
Vice-Chairman 

Charles Marius 

C. H. Chatfield 

J. W. Crowley, Jr. 

Carl Fritsche 

C. W. Hall 

C. B. Harper 


C. W. Howard 
B. G. Leighton 
G. W. Lewis 
Grover Loening 
C. J. McCarthy 
L. D. Seymour 
Mac Short 

E. E. Wilson 
Orville Wright 
T. P. Wright 


AIRCRAFT-ENGINE COMMITTEE 


C. L. Lawrance, 
Chairman 
A. V. D. Willgoos, 
Vice-Chairman 
Roland Chilton 
H. K. Cummings 
C. S. Fliedner 
S. D. Heron 


E. D. Herrick 
Robert Insley 
Carlton Kemper 
G. W. Lewis 
Arthur Nutt 

C. F. Taylor 
P. B. Taylor 

N. N. Tilley 


DIESEL-ENGINE COMMITTEE 


A. J. Poole, 
Chairman 

Harte Cooke, 
Vice-Chairman 

J. Borraja-Frau- 
enfelder 

L. F. Burger 

V. T. Callahan 

C. L. Cummins 

Carlton Kemper 

Julius Kuttner 

E. T. Larkin 

A. A. Lyman 

A. F. Masury 

F. C. Mock 


John Dickson 

J. F. Fox 

H. D. Hill 

C. C. Hinkley 
Robert Insley 
C. B. Jahnke 
W. F. Joachim 
J. G. Ocetzel 

A. W. Pope, Jr. 
W. H. Radford 
E. F. Ruehl 

P. H. Schwietzer 
C. F. Taylor 
John Thysse 

O. D. Treiber 
F. M. Young 


MOTORCCACH AND MOTOR-TRUCK 
COM MITTEE 


B. B. Bachman, 
Chairman 
C. A. Peirce 
Vice-Chairman 
L. R. Buckendale 
F. R. Fageol 
G. A. Green 
A. G. Herreshoff 
M. C. Horine 


G. B. Ingersoll 
C. F. Magoffin 
A. F. Masury 
W. L. Moreland 
M. L. Pulcher 
A. J. Scaife 

A. W. Scarratt 
K. M. Wise 

A. M. Wolf 


PASSENGER-CAR COMMITTEE 


D. G. Roos 
Chairman 

J. M. Crawford, 
Vice-Chairman 

J. R. Barthol- 
omew 

O. C. Brown 

W. J. Davidson 

W. T. Fishleigh 

G. H. Freers 

C. G. Gilchrist 

V. Haigh 

L. P. Kalb 

W. C. Keys 


F. F. Kishline 
G. H. Kublin 
B. J. Lemon 
E. S. Marks 
G. L. McCain 
Ivan Ornberg 
C. R. Paton 
F. C. Pearson 
F. H. Prescott 
S. W. Sparrow 
Alex Taub 

P. L. Tenney 
Karl M. Wise 
Harold Youngren 


PASSENGER-CAR-BoDY COMMITTEE 


A. J. Neerken, 


Chairman 
Roy F. Anderson, 
Vice-Chairman 


Hermann Bruna 
Oliver Clark 
W. N. Davis 

W. H. Emond 
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W. T. Fishleigh 
L. C. Hill 

E. E. Lundberg 
Amos Northup 
Carl Parsons 


C. O. Richards 
M. H. Toncray 
J. W. Votypka 
L. L. Williams 


PRODUCTION COMMITTEE 


J. E. Padgett, 
Chairman 

V. P. Rumely, 
Vice-Chairman 

J. B. Armitage 

David Ayr 

C. J. Blakeslee 

E. P. Blanchard 

. K. Brumbaugh 

. W. Brussel 

. A. Callahan 

W. Cedarleaf 

. H. Colvin 

. S. Currier 

. L. Faurote 

. R. Fors 

. E. Gamble 

Geschelin 

E. R. Godfrey 
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M. G. Hanson 
M. L. Hillmer 
J. Q. Holmes 
Walter Howard 
B. D. Kunkle 
E. T. Larkin 
L. F. Maurer 
W. W. Nichols 
Erik Oberg 
D. W. Ovaitt 
C. A. Peirce 
Ralph Peo 
R. C. Rolfing 
E. N. Sawyer 
Clifton Slusser 
F. W. Stein 
C. C. Stevens 
Stanley Whit- 
worth 


TRANSPORTATION AND MAINTENANCE 
COMMITTEE 


A. S. McArthur, 
Chairman 

L. V. Newton 
Vice-Chairman 

W. C. Becker 

J. C. Bennett 

O. M. Brede 

R. W. Budd 

A. F. Coleman 

J. W. Cottrell 

W. J. Cumming 

Henry Dakin 

H. W. Drake 

E. Favary 

F. K. Glynn 

A. H. Gossard 

H. R. Holder 

F. C. Horner 

Adrian Hughes, 
Jr. 


C. C. Humber 
I. A. Hungerford 
E. F. Lowe 
A. A. Lyman 
H. V. Middle- 
worth 
J. M. Orr 
E. S. Pardoe 
F. C. Patton 
G. O. Pooley 
T. L. Preble 
Pierre Schon 
P. V. C. See 
Hoy Stevens 


M. F. Steinberger 


E. W. Stock 
R. H. Van Ness 
J. F. Winchester 
E. C. Wood 


Research Committees 


RESEARCH COMMITTEE 


B. B. Bachman 
Chairman 

H. W. Alden 

D. P. Barnard 

A. L. Beall 

Carl Breer 

R. W. Brown 

F. F. Chandler 

H. M. Crane 

H. C. Dickinson 

H. L. Horning 
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News ot the Sections 


Lubrication Holds Baltimor- 
eans 5 Hr. 


S° ABSORBING was the subject of 
the evening—Lubrication—to the 
120 members and guests attending the 
Jan. 14 meeting of the Baltimore Sec- 
tion that discussion was not brought to 
a close until 5 hr. after the members’ 
dinner started at 6:30 p. m. in the Ho- 
tel Emerson. The general topic of lu- 
brication, oils and maintenance is a hot- 
spot in the Section and provoked more 
debate at the January meeting than has 
been indulged in at any former meet- 
ing. Most of the discussion bore on the 
controversial question of changing 
crankcase oil. 

The absurdity of the number of 
kinds of grease required to lubricate 
the conventional motor-vehicle chassis 
was emphasized by A. Ludlow Clayden, 
of the Sun Oil Co., the principal speaker 
of the evening. Many interesting com- 
ments were made by Mr. Clayden on 
the modern trends in lubrication meth- 
ods and on the various makes and 
grades of oil and grease. He voiced his 
belief that automobile powerplants and 
bodies have now been developed to the 
highest point and that hereafter de- 
sign and development will be devoted 
principally to ease and simplification of 
maintenance. Automobiles of the fu- 
ture, he said, will include a reserve 
supply of oil which will automatically 
replenish the crankcase, relieving the 
operator from dependence upon the ser- 
vice station for changing the oil. He 
also thinks that every new automobile 
should be provided with a gage on the 
instrument board to show the quantity 
and quality of oil in the crankcase at 
all times. He urged that car engineers 
devote more thought to the lubrication 
system with reference to maintenance, 
which is a field that hardly has been 
scratched as yet. 


Oil Changing Defended and Criticized 


W. C. Bauer, of the Standard Oil De- 
velopment Co., who had been invited to 
the meeting by Chairman A. Bruce 
Boehm to offer constructive criticism 
of the now nation-wide no-oil-change 
practice, stated that the only purpose 
of draining the crankcase is to get rid 
of lubricant that is no longer fit for 
its work and to replace it with a lubri- 
cant that is suitable. He listed four 
types of oil degradation: (a) excessive 
dilution, not including predilution; (b) 
saturation with carbonaceous material 
and grit; (c) accumulation of organic 
acidity, with attendant rapid develop- 
ment of sludge: and (d) emulsification 
due to the combination of (a), (b) and 
(c). 

The effect of each of these was ex- 
plained with the aid of charts and eight 
factors that control the interval be- 
tween desirable oil changes were enu- 
merated. As a result of road tests of 
vehicles ranging from taxicabs to rail- 
cars, the company with which Mr. 
Bauer is connected found 2000 miles to 


be a good average distance between oil 
changes. One chart was presented to 
show that it is uneconomical to operate 
a motorcoach more than 2500 miles 
without changing the oil. 
Notwithstanding Mr. Bauer’s presen- 
tation and the criticisms directed by a 
number of discussers against the prac- 
tice of not changing the crankcase oil, 
G. O. Pooley, of the Chesapeake & Po- 
tomac Telephone Co., maintained his 
stand that oil changing is unnecessary. 
He runs his cars and trucks from the 
time they are bought until they are re- 
tired without changing the oil but 
maintaining the regulation oil level. 
This practice is the result of tests with 
the fleet that were started about three 
years ago. He stated that his persona! 
car had been driven 35,000 miles with 
no change and that the company’s 
fleets of light and heavy trucks have 
been run for mileages varying from 
15,000 to 60,000 miles without oil 
changes. He referred his hearers also 
to the record of 80,000 miles without 
oil change made by C. S. Bruce, of the 


Bureau of Standards in the City of 
Washington. 


Dr. Miller Describes New Viscosimeter 


A new instrument which he has de- 
veloped for the determination of the 
viscosity of oils was described by Dr. 
Carl D. Miller, the third speaker. This 
is a development of the viscosimeter 
and, according to those who have seen 
and used it, is a device for which the 
oil industry has been looking. 

Those who discussed their problems 
and cross-examined the speakers were: 
John A. White, of the Mack-Interna- 
tional Motor Truck Corp. of Baltimore; 
Edward W. Jahn, of the Consolidated 
Gas, Electric Light & Power Co.; Jo- 
seph Bavett, of the Yellow Cab Co.; 
P. E. Pendleton, of the B-J Aircraft 
Corp.; Arthur B. Gardner, of the 
United Oil Co.; Laurence F. Magness, 
of the Hercules Power Gasoline Co.; 


and William H. Beck, of Sherwood 
Brothers, Inc. 


Students Attend Oregon 
Meeting 


Fe the regular members’ dinner, 
at which about 30 were present, 
nearly 35 students from the L. L. Ad- 
cox School and a dozen members and 
guests of the Oregon Section came to 
the January meeting on the evening of 
the 8th at the Multnomah Hotel in 
Portland. 

The subject of the meeting was 
Diesel-Engine Injectors, on which Prof. 
F. G. Baender, of the department of 
mechanical engineering at the Oregon 
State College, gave an interesting and 
educational discourse. 

The Section named George S. Walker, 
of the Sunset Tire Corp., as Secretary, 
to succeed M. T. Clark, who has moved 
from Portland to Seattle, Wash., and 
therefore resigned the office. 
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Metropolitan Show Dinner 


Bhp ANGLADA had the job of serv- 
ing to well over 400 guests the 
courses at the annual show-week dinner 
of the Metropolitan Section, held at the 
Commodore Hotel, Monday evening, 
Jan. 11. Supplies from the chef having 
been exhausted, viands were furnished 
from various sources. H. H. Blanchard, 
technical editor of Motor, provided the 
meat in the form of a technical report 
on new features of the cars of the 
year; Herbert Chase contributed the 
vegetables, which were thrown with 
careful aim at outstanding heads in the 
industry; Sir William Letts was Brit- 
ish bred, and H. W. Hanemann sup- 
plied something about which he exhib- 
ited some confusion as to whether it 
should be called stimulus or stimulant. 

Vacuum-operated clutches rank as 
the most important mechanical devel- 
opment of the year, according to Mr. 
Blanchard, who said that they may lead 
to automatic or semi-automatic trans- 
missions. He described and illustrated 
five variations in the methods of con- 
trol of the device as used in current 
models. 

Stiffening of chassis frames was 
mentioned as another outstanding de- 
velopment of the year. One thing that 
has made this necessary is the general 
adoption of rubber mountings, which 
has robbed the front end of the frame 
of the rigid bracing that it formerly 
received from the engine. Advances 
have been made also in bracing the ra- 
diator, head-lamps and fenders. 

Another class of vibrations which 
has received constructive study, or per- 
haps one should say destructive, is 
that emanating from mufflers and in- 
takes. Intake silencers are common and 
mufflers have been improved, one of the 
methods being to divide the sound 
waves into two warring groups which 
cancel each other. 


Greetings Brought from England 


Sir William Letts brought greetings 
from the Society of Motor Manufactur- 
ers and Traders, of Great Britain, of 
which he is past-president. 

Herbert Chase poked fun at the 
“atrocities” of the industry. Although 
everybody has “rubbered up” his. car, 
he said, the advertising department re- 
tains its lead over the engineering de- 
partment in stretching. He reported a 
rumor that Sam Miles would take steps 
to keep free-wheeling out of the auto- 
mobile show next year. 

Mr. Hanemann ascribed the major 
developments of the industry to the ad- 
vertising impetus. What engineer, he 
asked, could have proposed the resplen- 
dent taxicab in which the speaker rode 
to the dinner, having chromium-plated 
exhaust pipes crawling along the side 
and six non-ventilating ventilators on 
top of the hood. Parody advertisements 
featured: the talk. One of them told of 
a car that can do everything better 
than other cars; Cleopatra had auburn 
hair, but this car is all Auburn. 
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Canadians Hold Aircraft 
Meeting 


_— THE COMING § generation 
will think no more of flying its own 
airplanes than the present generation 
does of driving cars was the firmly 
expressed opinion of Major B. 5S. 
Wemp, former Mayor of Toronto and 
Imperial flying officer, in an address 
before the Canadian Section at the 
Royal York Hotel, Toronto, on Wednes- 
day evening, Jan. 20. 

Major Wemp flew with the Royal 
Navy Air Squadron and Royal Air 
Force from 1915 to 1918 and com- 
manded the squadron that played an 
important part in bottling up German 
submarines at Zeebrugge during the 
World War. He was decorated with 
the Distinguished Flying Cross by 
Great Britain and the Chevalier Order 
of Leopold by Belgium. 

Major Wemp expressed the view 
that the war had proved somewhat of 
a setback to aviation, not so much in 
the development of machines as in its 
effect on the minds of the present gen- 
eration, which associated flying with 
the shooting down of planes, stunting 
and crashes. That inhibition will be 
absent in the rising generation. The 
speaker quoted statistics to show how 
safe commercial flying has become and 
mentioned that last year Imperial Air- 
ways, of Britain, had _ transported 
$200,000,000 by airplane, with a saving 
on interest charges because of speedier 
delivery. 

A great reception was accorded 
Capt. Roy Brown, the second speaker. 
Captain Brown, who is now president 
of General Airways, operating air- 
planes to and from mining camps in 
northern Ontario, was a Canadian ace 
during the war and shot down the 
“Red Knight” of Germany, Baron 
Richthoven, the ace of aces of the Cen- 
tral Powers. He gave some amusing 
and extremely interesting reminis- 
cences of the war, one of which con- 
cerned three air battles he had en- 
gaged in with one member of the 
Richthoven Circus, flying a green and 
pink plane. Neither of the combatants 
was able to gain the advantage, the 
German flying a Fokker and _ the 
Canadian a Camel. Captain Brown 
said he learned only last summer, when 
he met an officer of the Circus in 
Toronto, that his adversary was Baron 
Richthoven’s brother, who had been 
killed shortly after the war. 

More than 50 members and guests 
atttended the meeting of the Section, 
at which Chairman George W. Garner 
presided. The Goodyear Tire Co. was 
host for the evening. 


Valves Discussed at Pittsburgh 
\ TITH a dinner attendance of 56 and 

total of 104 at the Jan. 7 meet- 
ing, the members and guests of the 
Pittsburgh Section listened with keen 
interest to A. T. Colwell, chief engineer 
of Thompson Products, Inc., who spoke 
on Valves and Their Relation to Auto- 
mobile and Aviation Engines. Consid- 
erable discussion followed, particularly 
on the subject of top-cylinder lubrica- 
tion and its effect on valve action. A 
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three-reel motion picture, entitled The 
Story of a Gasoline Motor, was also 
shown. 

Since the exhaust valve is the hottest 
part of the engine, said Mr. Colwell, 
detonation is avoided by igniting the 
fuel charge near the exhaust valves, so 
that completion of the combustion, 
which is the stage at which detonation 
occurs, takes place in a relatively cool 
part of the combustion chamber, as in 
the space between the cylinder head 
and the piston. The temperature of an 
aluminum-alloy piston is not likely to 
be more than 600 deg. fahr., whereas 
that of the exhaust valve may rise as 
high as 1400 to 1600 deg. 

Various means that have been devel- 
oped to cool valves, including salt, mer- 
cury, sodium and copper, were men- 
tioned by the speaker, who told of the 


practical difficulties encountered and 
overcome in the manufacture of such 


valves. The copper-cooled valve is an 
interesting design in which the heat 
conductivity from the head through the 
stem has been greatly increased by a 
copper insert in the center of valve 
stem and head. 

The fit between the valve stem and 
the guide is important, not only to se- 
cure valve alignment, but also to assure 
the more rapid transfer of heat from 
the valve stem to the valve guide and 
thence to the water-jackets of the cyl- 
inder block. A valve guide that ex- 
tends too far up into the valve port be- 
comes heated by the gases and may 
interfere with proper valve action. The 
area and fit of the valve guides in the 
cylinder block are also important in se- 
rian a sufficiently rapid transfer of 
reat. 


Higher Autogiro Speeds 
Predicted 


oe SPEED of 150 m.p.h., cruising 
speed of 120 m.p.h. and four-pas- 
senger cabin planes were predicted as 
Autogiro developments in 1932 by 
Heraclio Alfaro at the Jan. 12 meeting 
of the Dayton Section. 

The gathering was a joint meeting 
of the Dayton Section S.A.E. with the 
Dayton Engineers Club in the rooms 
of the club and drew an attendance of 
nearly 300 members and guests of the 
two organizations. Mr. Alfaro, who is 
consulting engineer for the Autogiro 
Co. of America, was the speaker of the 


evening. He described the early ex- 
periments with the Autogiro and its 
development to the present. The ad- 


dress was concluded with the showing 
of motion pictures of machines of this 
type in action. 

Rapid progress in its development 
has been made since the inventor dem- 
onstrated the capabilities of the Auto- 
giro, said Mr. Alfaro, and four Amer- 
ican companies are now licensed to 
build this type of aircraft. Its note- 
worthy characteristics are its range of 
speed, its ability to take off from and 
land in very small fields, and the elimi- 
nation of stalling. As built today, 
some of the machines have a high 
speed of 95 m.p.h. Speed of the rotor 
blades has been reduced from 140 to 
120 r.p.m. Recent tests made with a 
three-blade rotor have resulted in an 


increase of 18 m.p.h. in the top speed 
of the machine. Increasing the length 
and decreasing the width of the blades 
makes higher speeds possible. A new 
field of utility for the Autogiro, 
pointed out the speaker, is its military 
use for transporting staff officers to 
the front and carrying wounded men 
to the base hospitals. 


Airplane Design for High 
Performance 


f ew MAIN subject presented at the 
meeting of the Southern California 
Section held Jan. 8 in the banquet room 
at the Grand Central Airport, Glendale, 
Calif., was Modern Airplane Design 
Tending Toward High Performance. 
Dick von Hake, chief engineer of the 
Lockheed Aircraft Co., discoursed on 
such design in general. Carl Squier, 
general manager of the same company, 
discussed Speed; that is, the factors of 
modern airplane design which tend 
toward higher performance. 

The dinner which preceded the tech- 
nical session was served to 130 mem- 
bers and guests, and 160 were present 
at the session. The banquet room 
overlooks the landing field and the 
diners were considerably interested in 
viewing the arrival and departure of 
mail and passenger-transport airplanes. 
W. E. Mason was chairman. This was 
the first meeting sponsored by the 
Aeronautic Division of the Section. 

Following the presentation of the two 
papers mentioned, C. F. Linesch read an 
interesting paper on the subject of 
practical cross-country flying, taking 
his audience with him on an imaginary 
trip from Los Angeles to Chicago. 
John M. Miller, Autogiro pilot for the 
Pitcairn Aircraft Co., gave some de- 
tails of the construction and perform- 
ance of this type of aircraft. E. O. 
Aquilina, of the C. E. Haines Co., dis- 
tributor of the Autogiro for California, 
was also introduced. An inspection trip 
through the shops and hangars was 
made by the members and guests, and 
demonstrations were given of the meth- 
ods of servicing the mail and various 
transport types of airplane. Two Au- 
togiros on exhibition attracted consid- 
erable interest. A number of the mem- 
bers were treated to night airplane 
flights. 


Airplane Performance Analyzed 


According to Mr. von Hake, the fac- 
tors that constitute airplane perform- 
ance are speed, climb, glide, maneuver- 
ability, ceiling, take-off run and land- 
ing speed. He considered specifically 
the application of the principles which 
tend to produce an airplane having 
high performance characteristics and 
reviewed some of the recently de- 
signed airplanes to illustrate how the 
principles have been utilized, consider- 
ing first racing models and then the 
outstanding military and commer- 
cial developments of today. In conclu- 


sion he said that the features which 
tend to produce an airplane having 
high performance characteristics are, 


(a) reduction of parasite drag by good 
streamlining, (b) retractable landing- 
gear, (c) development of structure to 
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obtain the minimum weight, (d) proper 
selection of wing section, (e) removal 
of interference drag, (/) increased pro- 
peller efficiency with the adjustable- 
pitch propeller, and (g) a larger pow- 
erplant. 


Airplane Design for High Speed 


Mr. Squier said in part that the value 
of the airplane is almost entirely con- 
trolled by the speed it can make and 
can be measured only in terms of its 
ability to traverse space. Perfect 
streamlining incorporated in a correct 
aerodynamic structure has made it pos- 
sible, he said, to transfer the engine 
and pilot from an airplane which will 
cruise at 100 m.p.h. to a modern air- 
plane which will cruise at 150 m.p.h., 
and, with identical loading, the same 
pilot and the same engine, prove that 
the high-speed plane is much less ex- 
pensive to operate. 

After giving some details of operat- 
ing costs, schedules and other matters 
pertaining to airplane passenger-line 
operation between Los Angeles and 
San Francisco, Mr. Squier said in con- 
clusion that an increase in speed of 30 
m.p.h. has been gained in the last year 
on regular transport planes by the use 
of the retracting landing-gear mech- 
anism, and that a clean low-wing de- 
sign using the retracting mechanism 
not only attains terrific top speed but 
actually incorporates a slower landing- 
speed than does a high-wing standard 
monoplane. 


Shimmy, Tires and Rims Dis- 
cussed in Los Angeles 


T A TIRE AND RIM meeting of 

the Southern California Section 
held in Los Angeles on Dec. 4 and pre- 
ceded by the usual members’ dinner, 
several prominent tire and rim repre- 
sentatives were introduced by Chair- 
man W. E. Mason to the 77 members 
present and three papers were pre- 
sented and discussed. 

First of the papers was one on the 
subject, Shimmy and_ Front-Wheel 
Wabble, prepared by Ethelbert Favary 
and Frank Zerbaugh and presented 
by the former. In the discussion on it, 
the author explained the gyroscopic ac- 
tion of the front wheels and the re- 
sultant forces set up by the precession 
of the wheels acting as gyroscopes. 

A very interesting talk was given by 
Wesley D. Smith, president of the Na- 
tional Wheel & Rim Association and 
general manager of the Motor Rim & 
Wheel Service, on the subject, Service 
Application of Truck and Bus Stand- 
ardized Rims. 

The Development of Truck Tires 
was the title of a paper presented by 
Alvin N. Day, manager of the truck- 
tire department of the Goodyear Tire 
& Rubber Co., who also arranged an 
interesting exhibit showing the evolu- 
tion of wheels and tires from the days 
of solid wood wheels used by the Mexi- 
can pioneers of Southern California to 
the ultra-modern low-pressure air 
wheel. He discussed experiments that 
the Goodyear company is making with 
the use of a Ford automobile on which 
9.00-13 air wheels have been installed. 
He also explained the balancing of 


NEWS OF THE SECTIONS 


modern automobile tires to such a 
nicety that, by locating the tube valve- 
stem with respect to a red spot on the 
casing, the tire is balanced within a 
few ounces. 


Industrial Cleaning a Scientific 
Chemical Problem 


V ALENTINE GEPHART pictured 
the cleaning of metals as a compli- 
cated problem in a paper which he pre- 
sented at the monthly meeting of the 
Northwest Section on Jan. 8. The meet- 
ing was held at the New Washington 
Hotel in Seattle, Wash., with 80 mem- 
bers and guests present following the 
members’ dinner. 

Dirt to be removed is almost as 
varied as are the materials used in in- 
dustry, and the surfaces to be cleaned 
may be exceedingly sensitive to even 
mild treatment or quite inert to the 
most vigorous, said Mr. Gephart. Only 
by knowing the characteristics of all of 
the raw chemicals used in the cleaning 
compounds can we hope to secure the 
best results in any industrial cleaning 
operation. The principal raw materials 
used are soap; borax; and sodium car- 
bonates, phosphates, hydroxide, cyanide 
and silicates. Few industrial cleaning 
operations require the same chemical 
combinations for the best results. 

Successful cleaning, according to Mr. 
Gephart, requires not only careful se- 
lection of the reagents used but exact 
knowledge of the mechanical conditions, 
time available and permissible cost. To 
this end the chemical engineering of 
detergent operations is rapidly becom- 
ing a highly developed science. 

Soaps and alkalies of various types 
have been used for saponifying grease 
on materials, thereby bringing it into 
solution with water and leaving the 
surface clean; but corrosion often has 
resulted from such cleaning methods. 
Now, strong alkaline chemical com- 
pounds can be secured which will thor- 
oughly clean the various metal alloys 
used in automotive construction yet 
have no corrosive effects upon the 
metal itself, said the speaker. A dif- 
ference of 0.2 in hydrogen iron concen- 
tration has been found to be sufficient 
to change a normally harmless cleaning 
solution into one that will cause corro- 
sion on aluminum alloys. However, a 
catalyst incorporated in the solution 
will prevent the corrosion. Only mate- 
rials having a hydrogen-ion-concentra- 
tion value of pH 9.4 to 10.2 are recom- 
mended for use with aluminum alloys. 

C. H. Bolin, general motor-vehicle 
supervisor for the Pacific Telephone & 
Telegraph Co., and C. C. Finn, north- 
west agent for the John Finn Metals 
Works, took principal parts in discus- 
sing the subject with Mr. Gephart. 


Kansans Have Dinner-Dance 


rMHE JANUARY meeting of the pro- 

bationary Kansas City Section took 
the form of an annual dinner-dance 
and entertainment at the Blue Hills 
Garden on the night of the 19th. 
Sixty members and guests took part in 
the festivities of the evening. 
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James D. Sutherland 


AFTER an illness of several months, 

James D. Sutherland, assistant to 
the president of the Wyman-Gordon 
Co., of Worcester, Mass., succumbed at 
New Haven, Conn., on Jan. 26. 

Mr. Sutherland became an Associate 
Member of the Society in September, 
1922, and has been a member of the 
Cleveland and Chicago Sections. He 
was also a member of the Cleveland 
Engineering Society. He was born at 
Albany, N. Y., in 1872, and received 
technical training at the Morgan Pre- 
paratory School and in special courses 
in the corporation schools of the Amer- 
ican Steel & Wire Co. 

From 1892 to 1898 Mr. Sutherland 
was employed by the Washburn & 
Moen Mfg. Co., of Worcester, Mass., 
first in the cost department and later 
in the specification division of the 
manufacturing department. The next 
five years were spent with the Ameri- 
can Steel & Wire Co., of Pittsburgh, 
as sales representative and sales agent, 
and again in 1912 and 1913 he was 
sales agent for the same company. In 
the nine years’ interim he was assis- 
tant sales agent of the Electric & Wire 
Rope Steel & Wire Co., in Worcester, 
Mass., and in Chicago. 

Mr. Sutherland’s service for the 
Wyman-Gordon Co. began in 1913 and 
he was successively western sales agent 
in Detroit, general manager of the 
Cleveland plant in charge of sales for 
the Central West, general sales man- 
ager at Cleveland, general sales man- 
ager at the Ingalls-Shepard division in 
Harvey, Ill., and recently assistant to 
the president at the Worcester, Mass., 
plant. 


William F. Cochrane 


,JOLLOWING a long illness, William 

F. Cochrane passed away at his 
home in Baltimore in January. He 
was assistant to the president of the 
U. S. Industrial Alcohol Co. and had 
been a member of the Society since 
June, 1920. 

Mr. Cochrane was born at Steele, 
N. D., in 1886 and received his tech- 
nical education at the United States 
Naval Academy in Annapolis, Md., re- 
ceiving his degree in 1907. He served 
as an engineer in the United States 
Navy from 1901 to 1915, being com- 
missioned a lieutenant. In the latter 
year he entered the employment of the 
U. S. Industrial Alcohol Co. as chief 
engineer in charge of the development 
of motor fuels from alcohol and served 
the company for five years, when he 
was elected president of the Curtis Bay 
Copper & Iron Co., of South Baltimore, 
Md. After occupying this office for 
eight years, he returned to the alcohol 
company in 1928 in the capacity of 
assistant to the president at the com- 
pany’s headquarters in New York City. 

Mr. Cochrane had been successively 
a member of the Washington, Metro- 
politan and Baltimore Sections of the 
S.A.E. .He also held a membership in 
the American Society of Mechanical 
Engineers. 


February, 1932 








Personal Notes of the Members 


Elected Officers of Motor & 


Equipment Association 


Following reorganization of the 
Motor & Equipment Association last 
year into separate groups of the man- 
ufacturers and the wholesalers, David 
Beecroft, of the Bendix Aviation Corp. 
and a Past President of the Society, 
was elected vice-president and a direc- 
tor of the Motor & Equipment Manu- 
facturers Association at the election of 
officers in December. At the same time 
E. T. Satchell, Affiliate Representative 
of the Motor & Equipment Association 
in the Society, who was president of 
the Association for 1931, was elected 
president and a director of the Motor 
& Equipment Wholesalers Association. 
Mr. Satchell was a member of the 
committee on plans.for the annual ban- 
quet held by the Motor & Equipment 
Association at the Hotel Astor in 
New York City on Jan. 13 of auto- 
mobile show week. 


Wickenden Promoted to Assis- 
tant Manager 


Thomas H. Wickenden, who has had 
charge of automotive and aeronautical 
development work of the International 
Nickel Co., of New York City, since 
1922, has been appointed assistant 
manager of the company’s development 
and research department. 

After acquiring technical training at 
the University of Michigan, Mr. Wick- 
enden became metallurgist for the 
Studebaker Corp. and later was placed 
in charge of the engineering depart- 
ment at the South Bend, Ind., plant. 
Subsequently, he was one of the group 
of engineers who designed the first 
Chrysler automobile. He joined the 
Society in 1922, the year he joined the 
International Nickel Co., and has con- 
tributed several papers on metal- 
lurgical subjects, the latest of which, 
entitled Nickel Alloys in Automotive 
Manufacture, was published in the 
S.A.E. JOURNAL for October, 1931, p. 
328. He has been a member of the 
Iron and Steel Division and the Non- 
Ferrous Metals Division of the Stand- 
ards Committee since 1928. 


Long Advanced by Continental 
Motors 


Ray A. Long, who has been connected 
with the sales department of the Con- 
tinental Motors Corp., of Detroit, since 
1925, has been appointed assistant gen- 
eral sales manager of the corporation. 
He has been a member of the Society 
since 1922 and is an old timer in the 
automotive industry, having been asso- 
ciated with the Federal Motor Truck 
Co., the Chalmers Motor Car Co., the 
Saxon Motor Car Co. and the Columbia 
Motor Car Co., all of Detroit. While 
chief engineer of the last-named com- 
pany he was given leave of absence to 
join the United States Army Ordnance 
Engineering Division as captain in 
charge of experimental and develop- 
ment work on the Militor four-wheel- 


drive truck. At the conclusion of his 
active service in the Army, he resumed 
his duties as chief engineer of the Co- 
lumbia company and remained until it 
was dissolved in 1925, whereupon he 
joined the sales department of Conti- 
nental Motors. 


Major Howard Reviews 
Development 


At the annual engineering supply 
conference held at Wright Field, Day- 
ton, Ohio, in December, attended by 45 
visiting officers from all major fields 
and depots in the Country, Major C. 
W. Howard, a Service Member of the 
Society, presented a résumé of the ac- 
tion taken by the Materiel Division of 
the Air Corps on engineering prob- 
lems discussed at the last preceding 
conference and also a review of the 
various developments in airplanes, en- 
gines and equipment during last year. 
The conference lasted for five days, 
with a daily attendance of 65, includ- 
ing officers at Wright Field. Its pur- 
pose is to discuss engineering and sup- 
ply problems from the point of view 
of the Service and the Materiel Divi- 
sion, to consider the existing policy and 
to formulate new policies. 


Marley Joints Vacuum Oil Co. 


Samuel P. Marley became connected 
with the research and development de- 
partment of the Vacuum Oil Co., at 
Paulsboro, N. J., the first week of the 
new year. 

Mr. Marley has been a member of 
the Society since 1924 and since then 
has been continuously associated with 
the Mellon Institute of Industrial Re- 
search, in Pittsburgh, as industrial re- 
search fellow and engineer in petro- 
leum technology. During these years 
he has been a co-author of a number 
of papers presented at meetings of the 
Society, as follows: 

Influence of Temperature, Fuel and 
Oil on Carbon Deposition, THE 
JOURNAL, vol. 18, p. 607, and TRANS- 
ACTIONS, vol. 21, part 2, p. 150. 

Detonation Characteristics of Petro- 
leum Motor-Fuels, THE JOURNAL, vol. 
20, p. 214, and TRANSACTIONS, vol. 22, 
part 1, p. 44. 

Carbon Deposits with Heavy-Duty 
Engines, THE JOURNAL, vol. 25, p. 489, 
and TRANSACTIONS, vol. 24, p. 310. 

Carbon-Depositing Tendency of 
Heavy Motor-Oils, THE JOURNAL, vol. 
20, p. 688, and TRANSACTIONS, vol. 22, 
part 1, p. 69. 

Mr. Marley is a native of Pittsburgh, 
where he was graduated from the Uni- 
versity of Pittsburgh with the degree 
of Bachelor of Science in 1922. In 
1918 he was chief camouflager of an 
artillery position with a unit of the 
116th Engineers of the American Ex- 
peditionary Force during the World 
War. After the Armistice he joined 
the Mellon Institute as assistant in 
petroleum research and has done a 
great deal of experimental work on 
motor fuels and lubricants there. 
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Firestone Now Chairman of Board 


H. S. Firestone retired in January 
as president of the Firestone Tire & 
Rubber Co., of Akron, Ohio, and was 
elected chairman of the board of di- 
rectors of the company. He was suc- 
ceeded as president by J. W. Thomas, 


formerly vice-president and _ general 
manager. Mr. Firestone will retain 
his usual control over the Firestone 
holdings. The office of vice-president 


was not filled at the stockholders’ meet- 
ing. Mr. Thomas, who joined the com- 
pany 24 years ago as a chemist, had 
held the office of vice-president for the 
last 12 years. 


E. P. Blanchard, formerly assistant 
to the president and assistant sales 
manager of the Bullard Co., of Bridge- 
port, Conn., has been advanced to the 
position of sales manager of the com- 
pany. 


William Brookes, president and treas- 
urer of Ferodo & Asbestos, Inc., of New 
Brunswick, N. J., was elected presi- 
dent of the Asbestos Brake Lining As- 
sociation for 1932 at the annual meet- 
ing of the association at Atlantic City, 
N. J., in December. 


Clarence D. Chamberlin was recently 
elected president of the Chamberlin 
Aircraft Corp., of Jersey City, N. J., 
organized for the manufacture of air- 
planes and airplane parts. 


German C. Diedrichs has severed his 
connection with the Metalclad Airship 
Corp., of Detroit, by which he was for- 
merly employed as designer and me- 
chanical and aeronautic engineer. Prior 
to this connection he had been con- 
nected with the Aircraft Development 
Corp. and the Detroit Aircraft Corp., 
of the same city. 


A. Flower, who used to be production 
manager for Trojan, Ltd., of Croydon, 
England, has been for some time di- 
rector of Zephyr Pistons, Ltd., of 
Lowestoft, England, having taken over 
control of the later company with a 
view to developing a bi-metal piston. 


R. W. Hastings, who was divisional 
engineer with the H. H. Franklin Mfg. 
Co., in Syracuse, N. Y., is now em- 
ployed at the Holyoke, Mass., works of 
the Worthington Pump & Machinery 
Corp. as engineer in charge of design 
of automotive equipment. 


John B. Hawkes, who used to be a 
member of the editorial department of 
Ginn & Co., publishers,: in Boston, is 
now serving the company in New York 
City in the capacity of sales agent for 
college and engineering textbooks. 


Herbert J. Hillborn recently accepted 
the position of factory representative 
in Northern Illinois and Iowa for the 
Superior Steel Products Corp., of Mil- 
waukee. His former position was that 
of designing engineer with the Koeh- 
ring Co., also of Milwaukee. 

(Concluded on p. 88) 
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Applicants Qualitied 


BATES, ARTHUR C. (M) instructor, mechan- 
ical engineering, Towne Scientific School, 
University of Pennsylvania, Philadelphia. 


BLASINGHAM, Harry E. (M)_ general pur- 
chasing agent, Hercules Motors Corp., 
Canton, Ohio; (mail) 2311 Cleveland 
Avenue, North West. 


Bock, GrorGe E. (M) 304 West 107th 
Street, New York City. 


CAHILL, J. C. (A) branch manager, Brock- 
way Motor Truck Corp., Cortland, N. Y.; 


(mail) Aisquith and 20th Streets, Balti- 
more, 


CHRISTIE, ROBERT M. (A) president, Christie 
Machine Works, 222 Howard Street, San 
Francisco, 


EDWARDS, JULIAN BurRRIss (A) sales super- 
visor, Valvoline Oil Co., Chrysler Build- 
ing, New York City. 


GRAVELINE, JOSEPH HENRY (J) instrument 
and meter repairman, New York & 
Queens Electric Light & Power Co., Flush- 
ing, L. I., N. Y.; (mail) P. O. Box 163. 


HABACH, GEORGE F. (J) computer, Worth- 
ington Pump & Machinery Corp., Harri- 
son, N. J.; (mail) 714 Valley Street,’ 
Orange, N. J. 


HACKER, JOHN E. (M) experimental super- 
intendent, White Motor Co., Cleveland; 
(mail) 3569 Warren Road. 


Hout, Harry, Jr. (F M) chief, designs and 
estimate section, Oldham & Son, Ltd., 
Denton, Manchester, England; (mail) 
304 Stockport Road. 


KEELER, HUGH EDWARD (M) associate pro- 
fessor, mechanical engineering, Univer- 
sity of Michigan, 231 West Engineering 
Building, Ann Arbor, Mich. 





The following applicants have quali- 
fied for admission to the Society be- 
tween Dec. 10, 1931, and Jan. 10, 1932. 
The various grades of membership are 
indicated by (M) Member; (A) Asso- 
ciate Member; (J) Junior; (Aff.) Af- 
filiate; (S M) Service Member; (F M) 
Foreign Member. 





LEE, WALTER E. (M) assistant director, re- 
search lahoratories, Standard Oil Devel- 
opment Co., P. O. Box 485, Bayway, 
Elizaveth, N. J. 


NasH, WILLIAM L. (A) assistant experi- 
mental engineer, Spicer Mfg. Corp., To- 
ledo, Ohno; (mail) 4206 Packard Road. 


NEWSOME, CHARLES TopD (F M) chief en- 
ineer, Rover Co., Ltd., Meteor Works, 
oventry, England. 


OTTAWAY, ERIC CARLTON (F M) assistant 
experimental engineer, London General 
Omnibus Co., London, England; (mail) 
5 Lyndhurst Avenue, Tolworth, Surrey, 
England. 


PAIGE, EDWIN C. (J) sales engineer, Ethyl 
Gasoline Corp., 1004 Court Square Build- 
ing, Baltimore. 


PuLs, Epwin E. (M) lubrication engineer, 
— Service Oil Co. (Michigan), Adrian, 
Mich. 


RiLey, RoBERT SANFORD (J) experimental 
test engineer, Pratt & Whitney Aircraft 
Co., East Hartford, Conn.; (mail) 19 
Robin Road, West Hartford, Conn. 


ROBBINS, JOE E. (A) manager, transporta- 
tion and mechanical departments, Para- 
mount-Publix Corp., 5451 Marathon 
Street, Los Angeles. 


SANFORD, WILLIAM HERMAN (A) district 
service manager, The White Co., 708 
East 25th Street, Baltimore. 


ScHROpT, PHILIP JOSEPH (A) mechanical 
superintendent, B. C. Motor Transporta- 
tion Co., Vancouver, ‘ Canada ; 
(mail) 2891 Pandora Street. 


SCULLY, FRANK P. (M) president, Thermo 
Hydraulic Shock Absorber Co., 88 First 
Street, Cambridge, Mass. 


SPERLING, MILTON (J) automotive engineer, 
Richfield Oil Co. of California, Los An- 
eles; (mail) 1146 Diamond Avenue, 

outh Pasadena, Calif. 

STANSFIELD, RICHARD (F M) research en- 
gineer, Anglo-Persian Oil Co., Research 
Laboratories, P. O. Box 1, Chertsey Road, 
Sunbury-on-Thames, England. 


TRUMP, HERBERT JOHN, LIEUT.-CoL. (F M) 
Mechanical Warfare Board, Technical 
Committee, 7 Dial Square, Royal Arsenal, 
Woolwich, 8S. E. 18, England. 


VIADAS, ERNESTO (M) advising engineer of 
mechanical department, Comisien Na- 
cional de Caminos, Monterey, N. L. 
Mexico; (mail) Edificio Banco Mercantil 
altos. 

WELTE, BENEDICT (M) machine designer, 
Kearney & Trecker, Milwaukee. 


WESSON, CHARLES M., Ligut.-CoL. (S M) 
chief of technical staff, United States 
Army, Ordnance Department, City of 
Washington. 
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ALLEN, IRA THOMAS, lubricating engineer, 
Standard Oil Co. of California, Los An- 
geles. 


BacHLE, CARL F., experimental engineer, 
Continental Aircraft Engine Co., Detroit. 


Burriss, LUTHER J., mechanical engineer, 
South Carolina State Highway Depart- 
ment, College Place, 8S. C. 


CHADDICK, HERBERT H., assistant machani- 
eal engineer, Veterans Administration, 
Construction Division, United States 
Government, City of Washington. 


DAVIS, PHILIP, president and general man- 
ager, Davis & Parsons, Ltd., Montreal, 
Que., Canada. 

DICKSON, JOHN, section engineer, Westing- 
house Electric & Mfg. Co., Philadelphia. 

EpWARDS, WILLIAM ALFRED, salesman, Pis- 
ton Ring Co., Muskegon, Mich. 

HERBERT, DONALD E., manager, lubrication 
department, H. F. Wilcox Oil & Gas Co., 
Tulsa, Okla. 


HowarpD, JoHN R., III, student, Harvard 
University, Cambridge, Mass. 








The applications for membership re- 
ceived between Dec. 15, 1931, and Jan. 
15, 1932, are listed below. The mem- 
bers of the Society are urged to send 
any pertinent information with regard 
to those listed which the Council should 
have for consideration prior to their 
election. It is requested that such 
communications from members be sent 
promptly. 
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Notes and Reviews 


AIRCRAFT 


Seventeenth Annual Report of the Na- 
tiona! Advisory Committee for Aero- 
nautics, 1931. Printed at the Govern- 
ment Printing Office, City of Wash- 
ington, 1931; 61 pp.,_ illustrated. 
Price, 20 cents. [A-1] 
The 1931 administrative report of 

the National Advisory Committee for 

Aeronautics is now available, covering 

the organization of the committee, its 

general activities, reports of technical 
committees, lists of technical publica- 
tions issued during the last year, and 

a summary of progress in aeronauti- 

cal research. 


The Interference Effects on an Airfoil 
of a Flat Plate at Mid-Span Posi- 
tion. By Kenneth E. Ward. Techni- 
cal Note No. 403. Published by the 
National Advisory Committee for 
Aeronautics, City of (Washington, 
December, 1931; 16 pp., 4 figs. [A-1] 
This report gives the results of an 

investigation of the mutual interfer- 
ence of an airfoil and a flat plate in- 
serted at mid-span position. The tests 
were conducted in the variable-density 
wind-tunnel of the National Advisory 
Committee for Aeronautics at a high 
value of the Reynolds number. The 
interference effects of this combination 
were found to be small. Supplement- 
ary tests indicated that the use of 
fillets a | decreases both the lift 
and drag. A bibliography of publica- 
tions dealing with interference between 
wings and bodies, and with the effects 
of cut-outs and fillets, is included. 


Development of a Non-Autorotative 
Airplane Capable of Steep Landing. 
By William Schmidt. Translated 
from Zeitschrift fiir Flugtechnik und 
Motorluftschifiahrt, Vol. 22, Nos. 18 
and 19, Sept. 28 and Oct. 14, 1931; 
Verlag von R. Oldenburg, Miinchen 
und Berlin. Technical Memorandum 
No. 650; 26 pp., 32 figs. [A-1] 


Wind-Tunnel of the Bucharest Poly- 
technic Institute. Technical Memo- 
randum No. 651; 2 pp., 10 figs. [A-1] 


Goldstein’s Solution of the Problem of 
the Aircraft Propeller with a Finite 
Number of Blades. By H. B. Helm- 
bold. Translated from Zeitschrift 
fiir Flugtechnik und Motorluftschif- 
fahrt, Vol. 22, No. 14, July 28, 1931; 
Verlag von R. Oldenburg, Miinchen 
und Berlin. Technical Memorandum 
No. 652; 7 pp., 5 figs. [A-1] 


Turbulance and Mechanism of Resist- 
ance on Spheres and Cylinders. By 
Fr. Ahlborn. Translated from Zeit- 
schrift fiir Technische Physik, Vol. 
12, No. 10, 1931. Technical Memo- 
randum No. 653; 19 pp., 14 figs. 

[A-1] 
The foregoing four Technical Memo- 
randa were issued during December, 

1931, and January, 1932, by the Na- 

tional Advisory Committee for Aero- 

nautics, City of Washington. 





These items, which are prepared by the 
Research Department, give brief descrip- 
tions of technical books and articles on 
automotive subjects. As a rule, no at- 
tempt is made to give an exhaustive 
review, the purpose being to indicate what 
of special interest to the automotive in- 
dustry has been published. 

The letters and numbers in brackets 
following the titles classify the articles 
into the following divisions and subdivi- 
sions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, En- 
gines; F, Highways; G, Material; H. 
Miscellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Passenger 
Car; M, Tractor. Subdivisions—1, De- 
sign and Research; 2, Maintenance and 
Service; 3, Miscellaneous; 4, Operation; 
5, Production; 6, Sales. 





Design Problems of Controllable-Pitch 
Propellers. By W. B. Heinz. Paper 
presented at the annual meeting of 
the American Society of Mechanical 
Engineers, New York City, Nov. 30 
to Dec. 4, 1931. [A-1] 
This paper presents analytical stud- 

ies of the more common problems en- 
countered in the designing of mechan- 
isms to rotate airplane-propeller blades 
about their axes. It includes (a) a 
brief discussion of centrifugal thrust- 
bearing loads, (b) an analysis of the 
torque created by centrifugal force, 
(c) an analysis of lateral bearing loads 
from which their frictional torque can 
be determined, and (d) an investigation 
of the centrifugal torque of multiple 
masses by means of which counterbal- 
ance can be designed to neutralize to 
any desired extent, at all settings, the 
centrifugal blade-torque. The analyses 
are carried further than in previous 
published work, and results are reached 
by which quantitative design data can 
be obtained with the minimum of nu- 
merical and graphical labor. 


Versuchsfahrten mit einem Schnell- 
fahrenden Schienenfahrzeug mit 
Luftschraubenantrieb. By Friedrich 
Seewald and Walter Feucht. Pub- 
lished in Zeitschrift fiir Flugtechnik 
und Motorluftschiffahrt, Nov. °*28, 
1931, p. 667. [A-1] 
A vehicle designed to ride on rails, 

the motive power being furnished by an 
engine-driven tractor propeller, is the 
subject of this article. This vehicle 
owes its development to the idea. con- 
ceived in Germany before the war that 
aircraft parts and models might be 
tested aerodynamically by being towed 
at high speeds. When the tractor was 
demonstrated in its latest form last 
fall, it gave rise to much speculation 
as to its possible application in railway 
service. 
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The present article is devoted solely 
to the development of the vehicle and 
its suitability for the purpose for which 
it was originally intended. The vari- 
ous forms of construction used in at- 
tempting to realize the idea of a high- 
speed, stable railed tractor are de- 
scribed. Four principal problems had 
to be solved; the achievement of light 
weight, correct aerodynamic form, 
easy-riding spring suspension and ade- 
quate power. 

The present propeller-driven rail-car, 
powered by two engines, is capable of 
a speed of a little more than 100 m.p.h. 
and reaches this maximum in about 
3 miles of travel. The making of test 
determinations on towed parts and mod- 
els is said to be no more difficult than 
in the laboratory. That this expedient 
cannot equal the value of wind-tunnel 
tests is freely conceded, but it is said 
to require less outlay of money and to 
be the best substitute that can be af- 
forded by Germany at present. 


L’Amélioration des Hélices et leur Cal- 
cul de Résistance. By René Dorand. 


Published by the Aéro Club de 
France, Paris, France; 26 pp.; 9 
illustrations. [A-1] 


The classical method now in use for 
calculating the fatigue and strength of 
propellers is said to present, by its rig- 
idity, an obstacle to the initiative of 
designers and a bar to progress. While 
this method is admitted to have been 
valuable when applied to the older 
types of wood propeller, new rules are 
thought to be necessary for the more 
modern forms of metal and variable- 
pitch propellers. 

First among the advantages claimed 
for propellers designed according to the 
proposed method is a decrease in 
weight, since the older process is stated 
to involve an undue excess of material, 
increase in price and an unjustifiable 
thickness of section. A gain in effi- 
ciency and reduction of torsional de- 
formation are two other advantages 
claimed. 

Graphic and simple, the proposed 
method is asserted to be applicable to 
all types of propeller. 


Der Deutschlandflug 1931. By W. Hiib- 
ner. Published in Zeitschrift fur 
Fligtechnik und Motorluftschiffahrt, 
Dec. 14, 1931, p. 685. [A-1] 


Last year the German Aero Club in- 
stituted a national aircraft competi- 
tion as a preparation for the third in- 
ternational flying meet. The condi- 
tions for the event were fundamentally 
the same as for the international com- 
petition, but modified somewhat in form 
so as to be more readily understood by 
the public. This article sets forth the 
rules governing the national race, the 
preparations for it and the events 
themselves, together with the results. 


A Study of Light Signals in Aviation 
and Navigation. By Langmuir 
and W. F. Westendorp. Paper pre- 
(Continued on next left-hand page) 
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sented at the annual meeting of the American Society of 
Mechanical Engineers, New York City, Nov. 30 to Dec. 4, 
1931. [A-4] 


Laboratory experiments have been devised to make measure- 
ments of the visibility of light signals under conditions essentially 
similar to those encountered by the aviator or the navigator. 
Data have been collected on the direct visibility of flashing-point 
sources of light of different colors, flash lengths and intervals, 
against different backgrounds. The time taken to locate a visible 
beacon was studied as a function of the beacon intensity and 
frequency of flashing. 

A selective differential photoelectric receiver which detects 
signals of modulated diffused light of low intensity is described. 

The greatest difficulty in the transmission of light signals 
through fog lies in the loss of advantages of the point source. 
Dense fog may increase the distances at which diffused-light sig- 
nals can be detected. The range depends to a considerable extent 
on the reflectivity of the ground. A theortical treatment of the 
diffusion of light through fog, based on the scattering of the rays 
by fog particles, indicates that airplanes can be guided through 
fog at distances of several miles by means of diffused modulated 
light acting on a differential photoelectric receiver. 


CHASSIS PARTS 


Transmission. By L. H. Pomeroy. Paper presented before the In- 
stitution of Automobile Engineers, London, England, Dec. 1, 
1931. [C-1] 
In this paper the author outlines the desirable attributes of a 

motor-vehicle transmission and gives a technical description of 

the Daimler fluid-flywheel transmission. 

The silent third gear and over-speed top gear, the constant- 
mesh silent third, and the free-wheel are named as indications of 
a growing discontent with the established and conventional 
sliding-gear transmission. The author points out that the public 
desire for and acceptance of silent gears and easy changing are 
established, and with this has come for the first time in many 
years the diversion of the minds of engineering departments from 
engines to transmissions. 

Mr. Pomeroy also mentions the possibility that the obsolete 
epicyclic gear or some of the miscellaneous types, such as the 
dynamo-electric transmission, inertia torque converter, metal-to- 
metal friction and other infinitely variable types, may rise from 
their ashes to challenge the various combinations of sliding and 
constant-mesh gears. 

The Daimler fluid-flywheel transmission is described in detail 
with the aid of drawings. 


Tip Relief of Gear Teeth Prevents Gouging and Scraping. By T. R. 
Rideout. Published in Automotive Industries, Nov. 7, 1931, D. 
718. [C-1] 


The author defines tip relief and points out why in some form 
it is necessary in order to obtain smooth-running, quiet and long- 
wearing gears. However, he adds that, since it reduces the arc 
of action, it must not be carried to excess or rough tooth action 
will result. The various phases of this problem are considered in 
detail, and the article is generously illustrated with drawings. 

The paper was presented at the 15th semi-annual meeting of 
the American Gear Manufacturers Association at Pittsburgh, Oct. 
15, 1931. It appears in Automotive Industries in abridged form. 


ENGINES 


The Effectiveness of a Double-Stem Injection Valve 
Combustion in a Compression-Ignition Engine. By J. A. Spanogle 
and E. G. Whitney. Technical Note No. 402. Published by the 
National Advisory Committee for Aeronautics, City of Wash- 
ington, Dec., 1931; 19 pp., 19 figs. [E-1] 
An investigation has been made to determine to what extent the 

rates of combustion in a compression-ignition engine can be con- 

trolled by varying the rates of fuel injection. A cam-operated fuel- 
injection pump was used with a double-stem automatic injec- 
tion valve whose concentric spring-loaded lapped stems per- 
mitted the successive uncovering of two independent sets of 
orifices at preadjusted pressures. Fuel sprays were injected 
into the vertical-disc form of combustion chamber of a single- 
cylinder test engine. Nozzles were used that gave fuel distri- 
bution similar to that obtained from a single-stem valve. For 
various injection rates, comparison tests were made of engine 
performance using both single-stem and double-stem valves. 
The tests showed that: (a) the double-stem valve oper- 
ated satisfactorily under all normal injection conditions; (b) 


(Continued on next left-hand page) 
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the rate of injection has a definite influence on the rate of com- 
bustion; (c) the engine performance with the double-stem valve 
was inferior to that obtained with a single-stem valve; (d) 
the control of injection rates permitted by an injection valve 
f two stages of discharge is not sufficient to effect the desired 
rates of combustion. 


Pressure Distribution in Oil Films of Journal Bearings. By S. A 
McKee and T. R. McKee. Paper presented at the annual meet- 


a ing of the American Society of Mechanical Engineers, New 
Brown-Lipe York City, Nov. 30 to Dee. 4, 1931. [E-1] 
One fact that is becoming widely recognized by users of 

journal bearings is that under proper conditions of operation 


the load applied to a journal bearing is supported by the hydro- 
ra) e 714 Par ox static pressures built up in a film of lubricant 


wedged between 


SPICER * SPICER * SPICER « SPICER 











and completely separating the journal and the bearing. In 
this paper the authors describe an investigation made at the 
Bureau of Standards to ascertain the distribution of pressure 


in the oil film of a full journal bearing for various conditions 
of operation and of bearing construction. 

A specially designed apparatus provided a means for meas- 
uring the film pressures at virtually all points on the surface 
of a bearing when operating under different conditions of 
load, speed, and viscosity of the lubricant. The results of 
nine tests made under conditions involving changes in clear- 
ance, load, speed and viscosity are presented graphically in 
the form of pressure-distribution curves. In conclusion, the 
characteristics of the film-pressure distribution are summarized 
and further steps toward a beiter understanding of the pres- 
sure distribution are outlined. 


Etude Expérimentale et Théorique sur les Vitesses Critiques de Vile- 
brequins de Moteurs. By M. Andreau. Published in the Journal 
de la Société des Ingénieurs de Vl Automobile, November, 1931, 
p. 1530. [E-1] 
Research extending over six years furnishes the basis for this 

experimental and theoretical study of the critical speeds of 

crankshafts. The author was led to devote much time to this 

| subject because of his conviction of the widespread and harmful 

| influence of crankshaft vibration of engine operation. To this 
phenomenon he attributes not only the usually accepted faults of 
crankshaft fatigue and breakage, but also many defects seeming- 
ly due to carburetion and ignition, and much premature engine 
wear. Aircraft engines are stated to be especially vulnerable 
on this point. 

In attacking the subject of critical speeds, the author started 
with fundamentals and considered only the primary factors. His 
object was simplification and obtaining of results that could be 
applied in practice. The errors due to such simplification are 
claimed to be small and to be responsible for less misapprehension 
than the specious exactitude »2f more complex calculations. 

A summary of the principles of vibrating bodies in general is 
first given. What light the classical theory throws on crank- 
shaft vibration and what elements of the theory are of par- 
ticular importance in this connection are then pointed out. 
Next, the conditions peculiar to crankshafts are discussed and 
the experimental method used by the author is described and 
illustrated with values obtained for several engines. Finally, 
an analytical method is presented which is said to 





make pos- 
sible the determination, in any given case, of the modifications 
necessary to remove the critical speed from the range of oper- 
ation or the design of an engine in such a way that resonance 


For } will not occur within the operating speeds. 


MATERIAL 


o 
Quiet, Smooth Tungsten-Carbide and Other Hard Cutting-Materials. Progress Report 


No. 3 of the Subcommittee on Metal-Cutting Materials of the A.S.M.E. 
Special Research Committee on Cutting of Metals. By Coleman 
Runnin Performance Sellers. Paper presented at the annual meeting of the American 
£ Society of Mechanical Engineers, New York City, Nov. 30 to 

Dec. 4, 1931. 
Shortly after this subcommittee’s Progress Report No. 2 


was submitted in June, 1930, the activities of the subcommittee 


e were broadened to include not only tungsten-carbide but other 

Spicer hard cutting-materials. In April, 1931, a second questionnaire 

was sent to the leading manufacturing establishments of the 

MANUFACTURING COR PORATI ON | Country, with a letter asking all who had had experience with 

TOLEDO. OHIO | tungsten and tantalum-carbide or other new alloys to answer 

BROWN: LIPE SPICER SALISBURY PARISH | the questions as far as possible. It was thought that the in- 

CLUTCHES and UNIVERSAL FRONTand REAR FRAMES formation obtained might help to determine the present status 
TRANSMISSIONS JOINTS AXLES READING,PA. 


of the use of these materials and lead to the enlightment 
of some as to their possibilities and limitations. 


(Continued on second left-hand page) 
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THE NEW AC INSTRUMENT PANELS AND 


“CLOCK FACE” INSTRUMENTS 
MEET THE MODERN NEED FOR 
“FASTER” READABILITY 





In keeping with the modern trend toward faster 
cars and greater driver convenience, the instru- 
ment panels on many 1932 car models feature 
large-face, ‘“‘clock pointer” type instruments that 
can be read at a glance, without reference to a 
numeral or legend. Convex crystal lenses tend 
to magnify the dials, and also to enhance their 
beauty. Opalescent windows in the rims of 
the instruments, a patented AC development, 


AC Spark Plugs * AC Carburetor-Intake 
Silencers * AC Oil Filters ® AC Crankcase 
Breather Air Cleaners *® AC Die Castings 
AC Complete Instrument Panels * AC Com- 


bination Fuel and Vacuum Pumps * Remo 





Pam B09 


w0-\ 


permit illumination from the side, which gives 
night-time visibility without confusing the driver. 
These faster-reading instrument panels are an 
achievement of AC co-operation with leading body 
builders’ and car manufacturers’ engineers. AC 
is the only manufacturer that can supply panels 
complete with instruments—all of its own design 
and manufacture. 

AC SPARK PLUG COMPANY, FLINT, MICHIGAN 






Gum Solvent Injectors * AC Reflex Signals 
AC Fuel. Pumps * AC Gasoline Gauges 
AC Thermo Gauges * AC Oil Gauges 


AC Speedometers * AC Air Cleaners 
igs: AC Gasoline Strainers * AC Ammeters 


FOR BETTER ENGINE PERFORMANCE 





@ Name your 
pedal pressure 
and 
Ruseo Engineers 
will provide it 


@ Whether you wish a deceleration of 20 ft. sec.2 with 45 
pounds pedal pressure—with 75 pounds—with 100 pounds— 
or more—there is a Rusco Brake Lining that can be adapted 
to your brake to give the desired result. 




















DECELE RATION (FT. SEC?) 


IDDUETOWN, CONN, 











0 20 40 60 80 100 120 140 160 180 
PEDAL PRESSURE (LBS) 


Data: Weight of car, 4,765 lbs. Drum size, 15”. 
steel. Curves taken after 1800 test stops. Tire size, 6.50x19. 
All stops from 20 m.p.h. Weather, dry; road, cement—all tests. 
Brakes fully adjusted and equalized and drums in perfect condition 
before all tests. Name of car on request. 


Drum material, 


The accompanying chart indicates the wide range of brake 
performance that Rusco Engineers can provide. The three 
deceleration-pedal pressure curves shown above were ob- 
tained with the same car operated under the same conditions, 
the only difference being in the lining. Curve A, which in 
our opinion closely approaches ideal brake performance for 
this type of brake, was made with a low friction Rusco lining. 
Curve B was obtained with a higher friction lining, which 
gave faster deceleration with less pedal pressure—preferred 
by some drivers. Curve C, with still higher friction mate- 
rial, illustrates an extreme in rapid deceleration with low 
pedal pressure. 


Other Rusco linings will give other curves as desired by the 
brake engineer. 


Complete charts showing pedal pressure, deceleration and 
other performance data on Rusco linings for your brake will 
be furnished gladly upon request. Address Engineering De- 


partment B77, The Russell Manufacturing Company, Middle- 
town, Conn. 


RUSCO 


BRAKE LININGS 
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The results of the questionnaire are discussed and it is noted 
that in general the answers show 
has been made, not only 
tending the applicaion 


that considerable progress 
in the number of users, but in ex- 
of these materials. 


Proceedings of the American Society for Testing Materials. Thirty- 
fourth Annual Meeting, Vol. 31, 1931. Part I—Committee Reports 
and Tentative Standards, 1119 pp.; Part IIl—Technical Papers, 1027 
pp. Published by the American Society for Testing Materials, 
Philadelphia. [G-1] 
Part I contains the annual reports of committees of the 

A.S.T.M. and the papers and standards appended thereto, the 

president’s annual address and the annual report of the execu- 

tive committee. 

Part II contains the technical papers delivered at the annual 
meeting of the A.S.T.M. in June, 1931, which cover 
ous aspects of fatigue, endurance testing, magnetic 
damping capacity and corrosion of metals. 


the vari- 
analysis, 


Studies on Determination of Sulphur in Gasoline. By Ralph H. Espach 
and O. C. Blade. Technical Paper No. 513. Published by the 
Department of Commerce, Bureau of Mines, City of Washing- 
ton, 1931; 22 pp. Price, 5 cents. [G-1] 
Herein are presented the results of a study of a lamp-method 

test for determining the amount of sulphur, by weight, con- 

tained in motor fuels. Several ilamp-method tests are discussed. 

The reliability of determinations for sulphur in gasoline were 

studied, the Edgar and Calingaert modified apparatus being used 

for sulphur determinations in naphthas. Samples of gasoline 
were prepared by adding flowers of sulphur and various or- 
ganic sulphur compounds to different samples, and these were 


analyzed. The results of the sulphur determinations are also 

discussed. 

Peroxides and Gum in Gasoline. 
Jr. Published 
vember, 


By J. A. C. Yule and C. P. Wilson, 
in Industrial und Engineering Chemistry, No- 
1931, p. 1254. [G-1] 
A method of estimating the quantities of peroxides contained 
in gasoline is described and the chemical properties of perox- 
ides are discussed. The authors show that traces of perox- 
ides interfere with the doctor test, causing negative results to 
be obtained even when mercaptans are present. Silica gel is 
found to remove peroxides and gum from gasoline, but cracked 
gasoline containing silica gel is rendered very susceptible to 
oxidation. A method of estimating dissolved oxygen in oils 
free from peroxides is described. Investigations of the proper- 
ties of peroxides led to the conclusion that the gum in gaso- 
line is usually present as peroxides which decompose and poly- 


merize to true gum on evaporation. Tests for preformed gum 
are discussed. 


Extreme-Pressure Lubricants. By H. C. Mougey and J. O. Almen. 
Paper presented at the 12th annual meeting of the American 
Petroleum Institute, at Chicago, Nov. 10 to 12, 1931. [G-1] 


Tests run by the General Motors Corp. Research Laboratories 
indicate that in lubrication of automobile gears the pressures are 
of such magnitude that separation of the teeth by an ordinary 
oil film is impossible. Although gears now operate on ordinary 
oils, this is possible only because of the hardness of the surfaces 
and the low rate at which heat is generated, owing to the small 
relative motion between the rubbing surfaces. It is probable that 
future automobile-gear designs will so greatly increase the lubri- 
cation requirements that ordinary oils will no longer be sufficient 
and use of the class of oils known as extreme-pressure lubricants 
will be necessary. However, the automobile manufacturer cannot 
produce gears requiring special lubricants until such lubricants 
are universally available. 

In this paper the authors also develop a theory of the lubrica- 
tion of gear teeth with extreme-pressure lubricants and point the 


way in which they feel that future investigation should be 
directed. 


Le Carburant National. By A. Grebel. Published in Le Génie Civil 


Dec. 12, p. 597, and Dec. 19, 1931, p. 626. [G-1] 
A complete and practical summary of the fuel question in 
France, especially with regard to the possibility of providing 


a fuel of national origin, is given in this article. A canvass 
is made of the gasoline substitutes proposed, of which only 
the liquids—alcohol and benzol blends for the most part—have 
been used to any extent. Only i3 trucks using gas as fuel are 
in regular operation, and the number of trucks fueled by gas- 


(Continued on third left-hand page) 
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-- BUT HOW ABOUT 


OIL WARM-UP 


IN COLD WEATHER? 


Engineers lay great stress on the necessity for perfect circulation 
and proper temperature in the cooling system at all times; they 
have provided for this in their selection of temperature control 
equipment, such as shutters and thermostats. 


But how about the proper circulation and temperature of OIL in 
winter? This is of equal importance and, fortunately, can be 
accomplished to a degree of satisfaction not possible in the 
past. When motors are equipped with the Harrison Viscon, the 
hazards of the “warm-up period” in winter are greatly reduced; 
the Viscon quickly warms the oil and definitely holds its temper- 
ature to within 15°- 20° of the temperature of the water in the 
cooling system. 


More power, LESS WEAR and BETTER LUBRICATION during the 
winter months are the natural results. 


HARRISON RADIATOR CORPORATION 


LOCKPORT, NEW YORK 


THE HARRISON 


VISCON 


OIL TEMPERATURE REGULATOR 
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PRECISION 





BEAR 


RECISION—as the term defining the — | 


characteristics distinctive of NORMA 
HOFFMANN Bearings—comprehends ALL 
those qualities which reveal themselves 
in higher anti-friction efficiency, greater 
speed-ability, better performance, longer 
life, fewer replacements, improved pro- 
duction.” * * These are the definite andtan- , 
gible gains which accrue to the builder 
and user of any machine in which NORMA- 
HOFFMANN PRECISION Bearings are incor- 


ot 


eee, , P 
* porated Herein lies the commercial 





value of the PRECISION which describes 





NORMA-HOFFMANN standards.” ** Write 




















{ for the PRECISION Bearing Catalogs. 


RMA-AUFFMANN 






) 





BALL, RVLLER AND THRUST 


NNORMA-HOFFMANN BEARINGS CORP., STAMFORD, CONN., U.S. A 
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producers has decreased from 1500 to 100 during the last few 
years. 

Dealing with the technical aspects of the subject, the author 
presents a table showing, for the various fuels, the power 
developed, their heat value and the compression ratio under which 
they operate favorably. Other tables show the increase of 
power with the increase of compression ratio for various fuels 
and the effect of benzol and alcohol additions on the power, 
specific consumption and detonating tendency of gasolines. 

On the economic side of the picture, two main features are 
to be discerned: the cost per ton-mile and the availability of the 
fuels. A table is given in which it is shown that none of the 
fuels proposed would effect an economy of as high as 10 per cent 
as compared with gasoline. Various impediments to the obtain- 
ing of an adequate supply of gasoline substitutes are pointed out. 

Among the objectives which the author recommends should be 
striven for are cheaper compressed gas, better and cheaper char- 
coal blocks for gas-producers, the creation of a cellulose-alcoho! 
industry, research on a really economic synthetic process, the de- 
velopment of an efficient, light and robust storage battery and the 
establishment of refineries in France. 


Petroleum Facts and Figures. Fourth Edition, 1931. Prepared by the 
Public Relations department, American Petroleum Institute 
Published by the A. P. I, New York City, 1931; 268 pp. [G-3] 
This volume brings up to date the statistical material con- 

tained in previous editions concerning the world production and 

consumption of petroleum; the petroleum industry of the United 

States; gasoline and crude-oil prices; gasoline taxation; trans- 

portation and storage of oil in the United States; refining in the 

United States; utilization of gasoline, lubricating oil, fuel oil, 

gas oil and oil for heat; and utilization of asphalt and asphaltic 

products. 
An appendix covers conservation of petroleum, research, na- 
tional code of marketing practices, statistical tables, and officers 

and directors of the A. P. I. 


Twenty-Third Semi-Annual Motor-Gasoline Survey, Part III. By A. J. 
Kraemer, E. L. Garton, and E. C. Lane. With a section on 
Detonation Characteristics of Motor Fuels, by N. R. White 
and H. K. Cummings. Issued by the Department of Commerce, 
Bureau of Mines, City of Washington, 1931, 35 pp. [G-3] 
This is the third and concluding report of the results of the 

United States Bureau of Mines 23rd semi-annual survey of motor 

fuels marketed in the United States. The first report contained 

data relative to gravity, vapor pressure and distillation range 
of the samples; the second dealt with the data of the 23rd survey 
in accordance with the revised specifications for United States 

Government Motor Gasoline. 

The present report deals primarily with results of the deter- 
mination of gum content of the samples by means of the cooper- 
dish method and the Bureau of Mines steam-oven method, and 
with octane-number ratings on the individual samples. The 
color of the samples and the doctor test are also reported, as 
well as the retail price and tax at the time each sample was 
taken. 

This is the first semi-annual motor-gasoline survey of the 
Bureau of Mines in which data were obtained on antiknock values, 
or octane-number ratings, for individual samples. 


MISCELLANEOUS 


Voies Ferrées pour Automotrices Montées sur Pneumatiques. By 
Vincente Ferreira. Published in Le Génie Civil, Dec. 5, 1931, 
p. 574. [H-1] 


Are rail-cars equipped with pneumatic tires to have a future 
and, if so, what form will they eventually take? The Michelin- 
equipped rail-cars recently put into operation in France are 
stated to be light, comfortable and capable of high-speed. Con- 
fidence is expressed that they will prove of value on the secondary 
lines of railroads. 

Future development must be made in two directions: the 
vehicle must be adapted to the road and the road to the vehicle. 
Already the vehicles destined for pneumatic-tired rail travel 
have undergone some evolution. Reduction of axle loads, which 
is necessary so that the tires shall not be inflated beyond their 
capacity, has been vrought about by lightening the vehicle and 
increasing the number of axles. Both of these expedients bring 
disadvantages, such as a decrease in useful-load capacity and a 
cumbersomeness of the vehicle. The car with a seating capacity 
of 56, for instance, has 11 axles. 


(Continued on next left-hand page) 
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“Distinctive as the car it controls 
and durable as the car itself- -- 


Ai 
t ey control button, molded for 


a well-known automobile manufacturer, 





is just one example of the part Texzo/ire 
molded plays in lending color and indi- 
viduality to a product. e In your pro- 
gram of modernization, have you con- 
sidered the possibilities of Texto/ite 
molded in replacing metals or other 
materials—aim proving quality and reduc- 
ing cost—and with the added attraction 
of beautiful colors? e Study the possibil- 


alsa’ ities of adapting Textolite molded to 
Textolite laminated 


rour product. It may prove a great savin 
Cetec cold-molded ) P .? 8 S 


for your company. 


831-9 
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YOUR TUBING 
PROBLEM ? 


Have you an infrequent operation—or a 


too costly part—or need a new design? 





Perhaps we can find your answer. Get 


our prices—on lengths, coils or fabri- 


cated parts. 






BRASS & ALUMINUM 
Detroit, Mich. 


Sales Offices: Cleveland; Chicago; Atlanta; Los Angeles; 
Denver; Dayton, Ohio; New York City; Dallas, Texas 








Products of 


ROBERT 
BOSCH, A. G. 


Stuttgart, Germany 


Products of 


AMERICAN 
BOSCH 








ee Magnetos 
agnetos 
ee Spark Spark Plugs 
ugs 
—— Impulse Couplings 
Voltage Regulated for Magnetos 
Generators sh ' 
Starting Motors Battery Ignition Coils 
Switches 
Vibro-Balanced Horns Motor Car Radio 
Windshield Wipers 
a Motor Boat Radio 
ubricators 
Fuel Injection Pumps , 
and Nozzles for Diesel A Complete Line of 
Engines Radio for the Home 


Sold by Manufactured by 


United American Bosch Corp. 
SPRINGFIELD MASSACHUSETTS | 


Branches: New York, Chicago, Detroit, San Francisco 
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Development is still needed in the second direction indicated, 
the modification of the rails to suit pneumatic tires. One of the 
changes suggested is an increase in the width of the rolling sur- 
face, so that the tires can take more load than with the present 
type of rail designed for use with steel tires. Another is a 
lighter rail and cheaper construction of roadbed, made possible 
by the decrease in weight of the pneumatic-tired car and reduc- 
tion in the shock and wear to be expected. 


Die Automobilindustrie der Vereinigten Staaten. By Dr. Eva Fliigge. 
Published by Gustav Fischer, Jena, Germany; 190 pp.; 9 il- 
lustrations. [H-1] 
At a time of universal stock-taking, such as this, this treatise 

on the automobile industry in the United States merits attention. 
Written by a foreigner, its viewpoint is impartial and, undulled 
by too great familiarity, has the clarity of freshness. Based on 
intensive study, as is indicated by the imposing list of reference 
material, the book amplifies its tracing of broad developments 
with the generous citation of concrete facts. The bibliography, 
containing about 150 references classified into 11 groups, is 
itself of value to the student of automotive history. The span 
of time covered is from about the 80’s of the last century to the 
present. 

The author discusses the history of the automotive industry, 
not only as an individual case of great and rapid development, 
but as an exemplification of the course of development generally 
followed by specific groups of commercial undertakings. Three 
periods of growth are distinguished: first, the technical, in which 
design is of predominant importance; second, production, in which 
the major share of attention is concentrated on manufacturing 
problems ; and, finally, the crucial period, in which the automotive 
industry now finds itself, during which the necessity of estab- 
lishing an ample and stable market is the most exigent demand. 

In the opinion of the author, the automotive industry has left 
behind it the period of generous and almost effortless sales and 
has exhausted the possibilities of widening the range of the market 
for its increased production. It is face to face with a com- 
petitive struggle between individual organizations for the existing 
market. It has left its adolescence, with its turbulence and rapid 
growth, and must moderate its stride to the more staid pace of 
maturity. 


MOTOR-TRUCK 


Railway and Motor-Truck Competition. Edward F. Loomis. Paper 
presented before the 12th annual meeting of the American 
Petroleum Institute, at Chicago, Nov. 10 to 12, 1931. [K-4] 
Mr. Loomis discussed briefly the arguments advanced by rail- 

way companies for the organization of trucks into systems 
which could be regulated under the provisions for common carriers 
and points out the various reasons why such regulation is im- 
practical and advances arguments concerning the advantages of 
open competition. He urges that State truck organizations hold- 
ing membership open to all types of truck owners and shippers 
be fostered and that representatives of the petroleum industry 
should take positions of leadership in this essential work, to the 
end that the use of public highways may be carefully guarded. 


The Marketing and Distribution of Fruits and Vegetables by Motor-Truck. 
By Brice Edwards and J. W. Park. Technical Bulletin No. 272. 
Published by the United States Department of Agriculture, 
City of Washington, 1931; 88 pp. Price, 20 cents. [K-4] 
The purpose is to present in this bulletin a general picture of 

motor-truck transportation of fruits and vegetables in the United 
States. The study deals chiefly with long-distance. motor-truck 
transportation. Movements of approximately 20 miles or less, 
most of which were formerly made by wagon, including the 
transportation of market-garden supplies and draying to local 
shipping points or canning factories, are excluded from the 
statistics except where noted. The volume of this long-distance 
motor-truck transportation is theoretically an additional quantity 
of fruits and vegetables which might be moved by rail and boat 
if trucks were not available. 

Detailed studies of the motor-truck movements have been made 
in certain areas and in certain markets by representatives of the 
Bureau of Agricultural Economics. General information and esti- 
mates have been obtained for other producing areas and other 
cities. Redistribution by truck from large city markets has been 
studied, as well as some of the economic aspects of the use of 
(Continued on next left-hand page) 
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RIDE APPEAL 
SELLS CARS 


SSeS OT 
The new Delco shock absorber equipment that can be regulated from 
the driver’s seat, is one of the outstanding sales features of the year. 
Plan now to build this newest riding comfort development into your 
next car models. A Delco-Lovejoy engineer will be glad to co-operate 


with you_his broad experience will help you simplify the layout, his 


early consideration of the installation may save you costly changes later. 
1) k LC () LOVEJOY: HYDRAULIC 
SHOCK -ABSORBERS 


REGULATED Pair & hh. .8 $2 ha 












NI 
DELCO PRODUCTS CORPORATION SO DAYTON, OHIO 
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CORRECT PRINCIPLE 





SELECTIVE CONTROL 
SWITCH FOR BODY LIGHTS 


FOOT CONTROL SWITCH 
FOR CHASSIS LIGHTS 


With the selective dash control switch for body lights— 
mounted on the dash—and the foot control switch for 
chassis lights—mounted on the floor board by the driver's 
left foot—these two new HAD light control switches— 
when used with HAD junction blocks and snap terminals— 
cut your installation cost one-half. Just drop us a line and 
we will send you full information! Our research and engi- 
neering departments are always at your service. 


H.A.DOUGLAS MFG.CO. 
HPO BRONSON, MICH. KPO 


Employment Service 


The Society endeavors to serve its mem- 
bers as completely as possible in the mat- 
ter of employment. Approximately 150 
men are placed in positions each year 
through its Employment Service, at sal- 
aries ranging from $2,500 to $10,000 or 
more per year. 

Through a system of BULLETINS mailed 
twice each week, addressed for the per- 
sonal attention of the General Managers, 
the Society keeps in touch with approxi- 
mately 1000 companies of good standing 
in the industry. 

Contact is maintained also with Techni- 
cal Schools and Publishers of Trade 
Magazines. 

BULLETINS OF POSITIONS AVAILABLE are 
mailed frequently to members to whom 
they are of interest. 

The Bulletins of Men and Positions 
Available are mailed regularly to the Sec- 
retaries of the Sections of the Society 
for the purpose of making the Bulletins 
readily accessible to companies and to 
members located near the headquarters 
of the respective Sections. 

When requesting that bulletins be sent 
to you, please specify whether you wish 
the bulletin of Men Available or that of 
Positions Available. 

There is no charge for this service, to 
members or companies. 


Address: 
S. A. E. Employment Service 


Society of Automotive Engineers, Inc. 
29 West 39th Street, New York City 


Sections Secretaries receive the Bulletins 
gularly 
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motor-trucks in transporting and merchandising fruits and 
vegetables. 

Information in this bulletin is based mainly upon interviews 
with 2203 farmers, shippers and truckmen in producing sections, 
250 wholesale dealers in cities, records and observations of repre- 
sentatives of the Federal market-news service, and records of the 
Delaware State Highway Department. Summaries of preliminary 
mimeographed reports are included. 

Estimates for 2 States and parts of 10 States show that 
136,509 cars of fruits and vegetables were shipped by rail and 
boat as compared with 77,102 carloads shipped by motor-truck 
for one composite year, 1928-1929. The latter figure represents 
long-distance shipments with the exception of about 10,000 car- 
loads of market-garden produce from Long Island, 


“cy a] ‘ _ ‘ 
PASSENGER CAR 

A Critical Survey of the Exhibits at Olympia. Published in The 

Automobile Engineer, Nov. 5, 1931, entire issue. [L-3 } 

As usual, The Automobile Engineer devoted a special additional 
issue to a detailed survey of the exhibits at the Olympia Show 
held in London last October. The material is divided into the 
following classes: engines, carburetion and manifolding, electrical 
equipment, clutches, gearboxes, rear axles, front axles, steering, 
brakes, frames, suspension and bodywork. 

A general resumé of the trends in design is given in the review 
of the article, which appeared in Engineering, Oct. 16, 1931. 


The Motor Exhibition at Olympia. Published in Hngineering, Oct. 
16, 1931, p. 491. [L-3] 


This review of the Olympia exhibition is introduced with a 
statement to the effect that the severe trade depression of the 
last 12 months has affected the motor industry of Great Britain 
somewhat less than the majority of other industries. However, 
as might have been anticipated, there has been a marked falling 
off in the demand for the more expensive cars, but this has been 
practically balanced by the increased sale of the cheaper models 
This decrease in the sales of relatively high-powered models is 
reflected in the car imports, and the preference for smaller 
vehicles has led to the introduction of a number of new models 
in the light-car class by both British and Continental firms. 

The new small models follow one or two main tendencies 
either to give increased accommodation with little or no increase 
in price or to simulate the performance of much larger cars with 
out increasing the engine dimensions. The former tendency is 
illustrated by one of the new Morris models, which, although 
equipped with an engine rated at only 8 hp., is fitted with a 
salon body with really comfortable accommodation for four 
persons 


The new Wolseley Hornet salon model is named as typical of 
the luxurious car in miniature. The engine in this case is rated 
at 12 hp., but the performance of the car is quite comparable 
with that of much larger models. The car is fitted with a four- 
speed transmission having a silent-third drive and is said to hold 
the road well at more than 60 m.p.h. The engine has been brought 
well forward over the front axle, which not only gives more body 
space but improves the riding of the car on bad roads. 


The Rover Company has put a new model on the market with 
a twin-cylinder air-cooled engine in the rear and independently 
sprung wheels. 


In the larger-car class few striking departures from conven- 
tional design have been made since the last exhibition. 

The six-cylinder engine is fully retaining its popularity, 
more than 50 per cent of the cars on the British market being 
fitted with such engines. Four-cylinder engines are still widely 
for 20 per cent 
of the total. Ejight-cylinder engines are fitted to a further 20 
per cent of the cars, the remaining 10 per cent being divided 
between 2, 12 and 16-cylinder models. Pump circulation of the 
cooling water has been returning to favor in the last few years 
and is fitted to nearly 75 per cent of the cars at Olympia; 
coil ignition seems to be firmly established. Other popular ten- 
dencies are in the direction of four-speed transmissions, 
shaft drive and spiral-bevel final transmission 


used in the smaller models, however, and account 


open 


The review is continued, giving details of the outstanding ex- 
hibits, in the Oct. 23 and Oct. 30 issues of Engineering. 
(Concluded on next left-hand page) 
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AT LAST’? 


Braking Catches Up With Car Performance 





CENTRIFUSE Built-Up Brake Drums of 
Revolutionary a ..- Heat Dissipating ... 


Noiseless ... Self-Truing ... Keeping Safe Working 
Adjustment More Than 5 Times as Long 


Automobile brakes had plenty to do 
and needed plenty of service atten- 
tion when they had to cope only 
with increasing car speeds, mount- 
ing traffic congestion, quicker stops 
and new driving standards. 


Then came Free 
Wheeling, demand- 
ing still more brak- 







Look for 


these points tuey identify 
the CENTRIFUSE Drum 


Built-up construction—steel ring for strength, 
fusediron braking surface for unchanging efficien- 
cy—welded steel back for quick heat dissipation. 


ing efficiency, shortening the service 
life of brake drums and linings still 
further, making lining renewal and 
drum reboring or replacement still 
more frequent than they were with 
steel drums. 


These new, serious conditions are 
now more than met by the CEN- 
TRIFUSE, the new brake drum of 
revolutionary construction. CEN- 
TRIFUSE Brake 
Drums provide the 


scoring iron braking surface fused, by 
centrifugal force, into a steel founda- 
tion ring; the second feature, found 
only in CENTRIFUSE drums, 
is the unique built-up construction 
in which a tailor-made steel back 
of individual specifications is joined 
to the “centrifused” braking ring. 


New 1932 car models— Auburn, 
Chrysler, De Soto, Dodge and 
Graham—have CEN- 






greater braking power 
and the dependability 
needed for present-day 
car performance and 
driving habits through 
a new basic operat- 
ing principle. 

This new principle is 
inherent in two fea- 
tures of CENTRI- 
FUSE drums. The 
first is a compact, non- 


Quick Facets About 


CENTRIFUSE 


Brake Drums 


Steel-backed, non-scoring braking 
surfaces of centrifugally fusediron, 
giving ideally smooth yet perma- 
nently positive brake action. 


Joined steel backs dissipating heat 
with greatest rapidity. Hence: cool 
brakes, safety, even with freest use 
of free wheeling. 


Drums, being self-truing, need not 
be rebored in servicing. 


Brake linings — fabric or composi- 
tion—pick up no metal. Hence: no 
drum cutting, no reduction of con- 
tact area, as with steel drums. 


Continuous dependability. More 
than 5 times longer service life. 


TRIFUSE Brake 
Drums as standard 
equipment. Inspect 
the cars with the new 
safety brake drum that 
maintains safe brake 
adjustment more than 
5 times as long. 


Drive anew car equip- 
ped with them and ex- 
perience a brand-new 
sensation of security 
behind the wheel! 


A booklet describing CENTRIFUSE Brake Drums, recording road and laboratory tests, and giving brake information 
of interest to manufacturers, engineers, jobbers, service station operators and repairmen, will be mailed on request. 


MOTOR WHEEL CORPORATION, Lansing. Michigan 


Manufacturers of Demountable Wood, Steel and Wire Wheels . . . Forged Spoksteel Truck Wheels . . . Stampings 


Sole Producers of Centrifuse Brake Drums 
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TITEFLEX 
FLEXIBLE 
ALL METAL 
FUEL LINES 
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For sixteen years used and spec- 
ified as original equipment by 
automotive engineers for gas 
and oil fuel lines in place of solid 
tubing for automobiles, trucks, 
tractors, buses, aeroplanes and 


motor boats 





Titeflex Metal Hose Co. 


500 Frelinghuysen Ave., Newark, N. J. 
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Notes and Reviews 
Concluded 


The Paris Automobile Show. Published in The Automobile Engineer, 
November, 1931, p. 503. [L-3} 


The comment made on the Paris Salon of 1930-1931, that 
Continental producers have settled down to more orthodox designs, 
is said to be even more evident in the 1931-1932 exhibition. While 
detailed comments are confined to chassis that were not seen 
at Olympia, a comprehensive review of all exhibits is given. 

In general, it is reported, prevailing business conditions have 
influenced producers toward the cheaper and smaller types of car. 
Manufacturers who have previously been associated only with the 
larger and more expensive types are now producing smaller and 
lower-priced models; for examples, the Mercédés, fitted with a 
side-valve six-cylinder engine having an R.A.C. rating of 15.7 
hp., and a principal feature of which is independent wheel sus- 
pension, and Lancia models in nearly all price classes. The 
trend toward multicylinder engines continues. Eight-cylinder 
models were introduced by Mathis, Pescara and Lancia. Twelve- 
cylinder engines were represented by Hispafio-Suiza, with a new 
design, and by the Horch and Maybach; but the only 16-cylinder 
engine was the Bucciali, which appeared a year ago. Front-wheel 
drive and independent wheel suspension were introduced on some 
models and continued from last year on others. An extensive adop- 
tion of rubber engine-mountings is also noted. 

30dywork is treated in the second half of the article 


Automobile Operating Cost and Mileage Studies. By Robley Winfrey. 
Bulletin No. 106. Published by the Iowa Engineering Experi- 
ment Station, Iowa State College, Ames, Iowa; 55 pp. [L-4] 
This bulletin presents the operating costs of 1675 automobiles, 

the records for which were submitted by individual lowa owners 

and by various State highway departments, from which estimates 
of average costs are determined for 10 classes of cars for annual 
mileages of 3000 to 25,000 miles. Similar cost estimates are 
made for a car representing the composite of the 1930 Iowa 
registration 

Estimates of mileage, market-value depreciation, average life 
and average age are given. The Iowa license fee and gasoline 
tax are shown on a ton-mile basis for each class. Registrations, 
new-car sales and number of cars operated daily are shown for 

the years from 1900 to 1930. 


Effect of the Foreign Market on the Growth and Stability of the Ameri- 
can Automobile Industry. By D. M. Phelps. Michigan Business 
Studies, Vol. III, No. 5. Published by the University of Michi- 
gan, Ann Arbor, 1931, 728 pp. [L-5] 
The author points out that authoritative studies have been 

made of the potential domestic demand for automobiles, especially 
of the replacement market, and these indicate that it has reached 
a somewhat stabilized condition in the sense that the period of 
most rapid development is ended. He insists, therefore, that the 
foreign market now has the greatest relative potentialities; that 
is, it is the one in which the most rapid changes are now 
occurring. The purpose of making this study was to throw a new 
light on questions concerning the possibilities of increased auto- 
motive exports to the various foreign markets, the manner in 
which automobile companies will handle their foreign business, 
the forces which are shaping foreign-market development, and 
the effect which that development will have upon the industry. 


Correlation of Casting Design and Foundry Practice. By Alex Taub 
Paper presented before the annual meeting of the American 
Society of Mechanical Engineers, at New York City, Nov. 30 to 
Dec. 4, 1931. [L-5 ] 
In this paper Mr. Taub argues that correlation of design and 

foundry is a necessary part of any sound engineering program. 

He points out that quite often it is neglected, adversely affecting 

the ratio of the result per dollar. In considering the foundry, 

the fact that individual foundry practices vary must be borne in 
mind. Castings are virtually assembled in the liquid state within 
the mold, and this principle must be borne in mind but not over- 
done. Open-mindedness on the part of the designer is essential. 

Foundrymen must be urged to express new foundry ideas, since 

in new designs provision might be made to permit the use of new 

foundry development. 

The author discusses some of the problems connected with 
casting and argues that, since elimination of foundry difficulties 
means elimination of trouble to the ultimate owner, the foundry- 
man and engineer are equally interested in the final result. 
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PRECISION ...in every part Fe *suins Precis 


ion, strength and 
standard dependability in every part, Pittsburgh Seamless Mechanical Tubing is unsur- 
passed. Made exactly to your own specifications as to weight, wall-thickness, shape and 
analysis offf™™el, this tested tubing assures absolute accuracy, proved dependability and 
great econ in th@@@roduction of parts for every mechanical purpose. 


PITTSBURGH STEEL PRODUCTS CO. 


Pittsburgh 3 P] New York 
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MECHANICAL TUBING 
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Personal Notes of the Members 


(Concluded from p. 64) 


Benjamin Jerome recently resigned his position as quality 
engineer for the H. H. Franklin Mfg. Co., of Syracuse, . 
N. Y., which he had held for approximately two years, after . 
having been connected for 22 years in executive engineering 
capacities with several leading automobile companies. = 


vw 


Alfred J. McAllister has been elected president and treas- 
urer of the Fairfield Mfg. Co., of Lafayette, Ind. He for- 
merly held the offices of secretary and treasurer of the 
company. 


Robert Theodcre Plate has entered the employment of the 
General Motors Research Corp., in Detroit, as a research 
engineer. He was previously assistant chief engineer of 
the Wilcox-Rich Corp., also of Detroit. 


John D. Rauch has been appointed consulting and re- 
search engineer for the Ohio Power Shovel Co., of Lima, 
Tl N Ohio. He was formerly chief engineer of the company. 

1€ ew Robert Jose de Rosa, formerly sales representative of 
the Fageol Motor Truck Co., in San Francisco, is now con- 


nected in the same capacity with the Sterling Motor Truck 
Co. of California. 


Robert Sanders, a former student at the Massachusetts 
Anti-Whip Timing Chain 


Institute of Technology, has been appointed junior aero- 
nautic engineer in the atmospheric wind-tunnel section of 
the National Advisory Committee for Aeronautics at Lang- 
ley Field, Va. 


retains its long life characteristics while 


ge - i F John Seagren has entered the employment of the Atlas 
resisting vibration. 


Imperial Diesel Engine Co., of Oakland, Calif., as engineer 
in the development and experimental department. His 
previous connection was with Fairbanks, Morse & Co., of 


THE: WHITNEY MFG co Beloit, Wis., as an engineer in the research department. 

William Vollheim, formerly a draftsman with Fairbanks, 
Hartford. Conn. Morse & Co., of Beloit, Wis., is now employed in the same 
capacity by the Wright Aeronautical Corp., of Paterson, 
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DROP FORGE Co. 
LANSING-MICHIGAN 
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Unusual 


Atlas Engineering Design and Counsel is a 
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co-operative forging service which insures the 
practical working out of preliminary details. 


} 


Problems involving application to use, die costs 
and production economy thus get full considera- 
tion at the proper time. This service is rendered 
to all Atlas clients without additional charge. 


. Bus Brake Drum and Hub 

. Air Brake Disc for Buses and Trucks 
. Conveyor Link 

Compressor Crankshaft 
Refrigérator Crankshaft 

. Engine Support Beam 

- Cluster Gear 

. Gear Shifter Lever 
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Detroit: 2146 General Motors Bldg. - Tel. Madison 4749 
Chicago: 2001 W. Pershing Road - - Tel. Virginia 1235 






A splendid example of deep-drawn, variable 
section drop forging. Cross-sectioned to 






show correct grain flow 


